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17 April 1978

MILITARY SPECIFICATIOMN

CONNLC LOR, TRTANIAL, RADIOFREQULNCY,
CENERAL SPLCIFICATION FOR

This specification is approved for use by all Depart-
ments and Agencies of the Department of Defense

1 SCOPE

11 Scope This specification covers the general requirements and tests for
radiofrequency (RF), triaxial, connectors (see 6.1)

1 2 C(Classification Connectors shall be ot the following classes and part aumbers,
as specified (see 3 1)

121 C(Class The class of connectors shall conaist of the following

a Class 1 - A class 1 connector is a connector which is intended to provide
superior RF performance at specified frequencies, and for
which all RF characteristics are completely defined

b Class 2 - A class 2 connector s igtended to provide mechanical connection
within an RF circuit providing specified RF performance.

1 2 2 Part number The jart number shall consist of the letter "M" followed by the
basic specification sheet nuwber, and 2 sequentially assigned dash number which is used
to designate the material of the comnector bodv (shell), i.e The four-digit dash
number (-0001, -0002, etc) designates the material as brass An insertion of "1" as
the first digit of the four-digit number (-1001, -1002, etc) designates phosphor
bronze A "2" is inserted to designate aluminum (-2001, -2002, etc) A "3" shall
designate corrosion resistant steel (-3001, -3002, etc), and a "4" shall designate
copper beryllium (-4001, -4002, etc) (See 3 1 and 6 2)

Example
. P _ M49142/01-0001
Basic
¢ specification Dash number irom
number specification sheet (see 3 1)
2 APPLI1CABLE DOCUMENTS *

2 1 1Issues of documents The following documents of the issue in effect on date

of invitation for bids or request for proposal, form a part of this specification to
the extent specified herein

Beneficial comments (recommendations, additions, deletions) 1nd «ny pertinent data
which may be of use in improving this documert should be addressed to U S Army
Electronics Command, ATTM DRSEL-RD-TS~S, Fort Monmouth, NJ 07703 by using the
self-addressed Standardization Document Improvement Proposal (DD Form 1426) appearing
at the end of this document or by letter

FeC 5635
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SPECIFICATIONS
FEDERAL
L-P-389
L-P-403

0-F-499
QQ-A-225/¢6

QQ-B-613
QQ-B-626
QQ-B-750
QQ-C-530
QQ-C-533
QQ-C-576
QQ-s-571
QQ-S~763
WW-T-799
ZZ-R-765

MILITARY

MIL-F-14072(EL)

MIL-1-17214
MIL~G-45204
MIL-C-45662
MIL-C-55330

{Sec supplement
"TANDARDS
MILITARY
MIL-STD-105
MIL-STD-202

MIL-STD-1285
MIL-STD-1341

|

- Plastic Molding Material, FEP Flurocarbon, Molding and
kxtrusion

- Plastic Molding Material, Polytetrafluoroethylene
(TFE~Flurocarbon)

- Flux, Brazing, (Silver Alloy, Low-Melting Point)

- Aluminum Alloy Bar, Rod, and Wire, Rolled, Drawn or Cold
Finished, 2024

- Brass, Leaded and Nonleaded Flat Products (Plate, Bar,
Sheet, and Strip)

-~ Brass, Leaded and Nonleaded Rod, Shapes, Forgings, and Flat
Products with Finished Edges (Bar and Strip)

- Bronze, Phosphor, Bar, Plate, Rod, Sheet, Strip, Flat Wire,
and Structural and Special Shaped Sections

- (opper-Beryllium Allov Bar, Rod, and Wire (Copper Alloy
Numbers 172 and 173)

- Copper-Beryllium Alloy Strip (Copper Alloy Numbers 170 and
172)

- Copper Flat Products with S1it, Slit and Edge-Rolled,
Shearod, Sawed, or Machined Edges, (Plate, Bar, Sheet, and
Strip).

- Solder, Tin Alloy, Tin-Lead Alloy, and Lead Alloy

- Steel Bars, Wire, Shapes, and Forgings, Corrosion-Resisting

- Tube, Copper, Seamless, (For Lse With Solder-Flared- or
Compression-Type Fittings)

- Rubber, Silicone

~ Finishes for Ground Electronic Equipment
- Indicator, Permeability. Low-Mu (Go-No Go)
- Gold Plating, Electrodeposited

- Calibration System Requirements

- Connectors, Preparation tor Delivery ot

for li<t of issociated spucification sheots )

- Sampling Procedures and Tables for Inspection bv Attributes.
- Test Methods for Electronic and Electrical Components Parts
- Marking of Electrical and Flectronic Parts.

- Test Methods for Flectiical Connectors

(Copies of specifications, standards, drawings, and publications required by con-
tractors in connection with specific procurement functions should be obtained from the
procuring sctivity or ss directed by the contracting officer.)

to
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MIL-C~49142

2.2 Other publications. lhe following documents torm a part of this specification
to the extent specified herein. Unless otherwise indicated, the 1ssue in effect on
date of invitation for bids or request for proposal shall apply.

AMERICAN NATIONAL STANDARDS INSTITUTE IXNC.
ANST B46.1-1962 - Surface Texture.

(Applications for copies should be addressed to the American Nationmal Standards
Institute Inc., 1430 Broadway, New York, 10018.)

AMERICAN SOCIETY FOR TESTING AND MATERIALS

ASTM 582 ~ Free Machining Stainless and Heat-Resisting Steel Bars, Hot Rolled or
Cold Finished.

(Applications for copies should be addressed to the American Society for Testing and
Materials 1916 Race St. Philadelphia, PA. 19103.)

(Technical society and technical association specifications and standards are gen-
erally available for reference from libraries. Thev are also distributed among techni-
cal groups and using Federal agencies,)

3. REQUIREMENTS

3.1 Specification sheets for individual conncctors and associated fittings. The
individual part requirements shall be as specified herein and 1in accordanre with the
applicable specificdation sheets. 1In the event of anv conflict between the requirements
of the basic specification and those of the associated specification sheets, the latter
shall govern.

3.2 Qualification. Connectors furnished under this specification shall be products
which are qualified for listing on the applicable qualified products list at the time
set for opening of bids (see 4.4 and 6.3.)

3.3 Material. Material shall be as specified herein (see table I). If materials
other than those specified are used, the contractor shall certifv to the qualifying
actrivitv that the subsititute material enables the connertors to meet the requirements
of this specification. Acceptance or approval of any constituent material shall not
be construed as a puaranty of the acceptance of the product. When a definite material
is not specified, a material shall be used which will enahle the connector to meet the
requirements of this specification.

TABLE 1 Materials

Component material Applicable specification

Brags - - - = = =~ - — = = = = = - -~ QQ-B-613 or NQ~B-626
Copper berv_.lium - - - - - - - - = QO~C~530 or QN-C-533
Phosphor bronze - - - - - - - - - =~ QQ-8-750
Soft copper = = = = = = - - - - - =~ QQ-C-576
Aluminar - - = = = = - - = - - - - Q0~-A-225/6
Steel-corrosion resisting - - - - - QQ-S-763 or ASTM 582
Flux - = = = = = = = = = = = = = = 0-F=-499
TFE fluorocarbon - - - = - - - = = L-P-403
FEP fluorocarbon - - - - - - - - - L-P- 389
Silicon rubber - - - -~ - = - - - - 22-R-765
tort solder - - - - = - - - - - - -~ Q0-5-571

od 1 Finien Lnlec rrrcrwise specitied (<ee 6.2), center contacts shall be gold-

pldted e a minimum thl kness of 0.0001=1nch 1n accordince with MII=(-45204, type 11,
tlas 2. Silver shall net b nsed as an underplate, All other metdl parts shall be
finishud so 1+ to providt a conncctor that meets the corrosion requirements of thas
specitication.
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3.3.1.1 Spring members. Unless otherwise specified (see 3.1) ronductor spring
members shall be made of copper beryllium.

332 Dissimilar metals Dissimilar metals between which an electromotive couple
may exist shall not be placed in contact with each other Reference is made to
MIL-F-14072(S1gC) for definition of dissimilar metals.

3 3 3 Nommagnetic materials All parts (except hermetic sealed connectors) shall
be made from materials which are classed as nonmagnetic (see 3 8)

3 34 Assembly instructions Complete assembly instructions shall be furnished by

the vendor with each connector procured under this specification (see 6 2)

3 4 Design and comstruction Connectors shall be of the design, construction, and
physical dimensions specified (see 3.1)

341 Engineering parameters The parameters of nominal impedance, voltage rating,
fraequency range, and temperature range shall be as specified (see 3 1)

3 4 2 Mating (visual indication) When applicable (see 3.1), a visual means shall
be provided to indicate when two mating connectors are properly mated

3 5 Force to engage/disengage

3 51 Bayonet and threaded types When tested as specified in 4 6.2 1, the torque
necessary to completely couple or uncouple the connectors shall not exceed that
specified (see 3 1) Also the longitudinal force necessdry to initlate the engaging
or disengaging cycle shall not exceed that specified (see 3 1)

352 "Push on" connector types When tested as specified in 4 6.2 2, the forces
necessary to fully engage or disengage the connectors shall not exceed that specified
(see 3 1)

3.6 Coupling proof torque (threaded types only). When connectors are tested as
specified in 4.6.3, the coupling mechanism shall not be dislodged and the connector shall
meet the requirements or 3.5.1. The interface dimensions of the connectors shall remain
as specified (see 3.1).

3.7 Mating characteristics. When connectors are tested as specified in 4 6 4, the
mating dimensions shall be gaged as specified (see 3.1) and the dimensions shall remain
within the specified tolerances (sce 3.1).

3.8 Permeability of nonmagnetic materials. When connectors (except hermetic scaled)
are tested as specified in 4.6 5, the permeability (mu) shall be lesw than 2.0.

3.9 Hermetic seal (pressurized connectors) When ¢onnectars are tested as specified
in 4.b.6, the leakage rate shall not exceed that specified (see 3.1).

3.10 Leakage (pressurized connectors) When connectonrs are tested as specified 1n
4.6 7, there shall be no leakage as detected by escaping air bubbles.

3.11 Insulation resistance When connectors are tested as specified 1n 4.6 8, the
insulation shall not be less than 45,000 megohms (') minimum. Following the environ-
mental tests, 1nsulation resistdnce shall not chdange fium the 1nit.al requirement.

1.'2 Conductor retention. When all class 1 and cldass 2 conncctors are tisted (when
applicable see 3.1) as specified in 4.6.9, the center conduclor nuat nat be dasplaced
from the specified interfacc dimensionc 1n the uncabled conncctor by the application of
the specified axial force (see 3.1) in either direcrion

I~
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3 13 salt spray, (corrosion). Unless otherwise specified (see 3 1), connectors shall
be tested as specified in 4 6 10 There shall be no exposure of the base metal on the
interrace or mating surfdce, and thev shall meet the requirements ot 3 51 or 3 5 2,
das applicable Following the test, connectors shall meet the requarements of 3 11

1.14 Dielectrac withstanding voltage. When contectols arc tested as specifled 17
4 6.11, there shalt be no evidence of breakdown.

3.15 Vibration, high frequency. When the cabled (or wired, as applicable) connector
15 tested as apecified in 4.6.12, there shall be no electrical interruptions exceeding
1 microsccond (us), unless otherwisc specified (see 3.1). There shall be no evidence of
visual mechanical damage after the test

3.16 Shock (specified pulse). When the cabled (or wired, as applicable) connector
ie reated as specified in 4.6.17, there shall be no electrical interruptions exceeding 1
us, unless otherwise specified (see 3.1). There shall be no evidence of visual or
mcchanical damage after the test.

3.17 Thermal shock. When connectors are tested as specified in 4.6.14, there shall
be no evidence of visual mechanical damage to the connector and it shall meet the
dielectric withstanding voltage requirements (see 3.14).

3.18 Moisture resistance. Unless otherwise specified (see 3.1), conmectors shall
be tested as specified in 4.6.15 and there shall he no evidence of damage. Insulation
resistance shall be as specified 1in 3.11.

3 19 Conductor resistance. \hen connectors are tested as specafied 1n 4.6.16, the
conductor resistance of the center conductor, intermediate conductor, and outer conductor
to bodv shall be as specified (see 3.1).

3.20 Corona level When connectors are tested as specified in 4.6.17, at the
altitude and voltage specified (see 3 1), there shall be no evidence of sustained

corona discharge

3.21 RF high potential withstanding voltage When connectors are tested as specified
in 4.6.18, there shall be no breakdown, or the leakage current specified shall not be

exceeded (see 3.1)

3 22 Cable retention force When applicable (see 3 1) connectors shall be tested
as specitied in 4 6 '9 and there shall be no evidence of mechanical failure, looseaing,
rupture, or discontinuity

3.23 Coupling mechanism retention force When tested as specified in 4.6.20 the
coupling mechanism shall not be dislodged from the connector and shall be capable of
meeting the rcquirements of 3 5 1 immediatelvy after the test

3.24 RF_ leakage. When connectors are tested as specified in 4 6 21, the total
leakage cable to cable shall not exceed that specified (see 3 1)
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3 29 Risetime degradation When connectors are tested as specified i1n &4 6 2,
the risetime degradation shall be less than 400 picouseconds (ps).

3.26 Connector durabilitv When connectors are tested a- specifiacd 11 4.6.23 thev
shall show nu evidence of severe mechanical damage and the coupling device shall remain
functional Connectors shall meet the applicable rcquirements of 3,5 and 3 7

3.27 Marking Connectors and associdated fittings shall be permanently and legibly
marked in accordance with the general marking requirements of MIL-STD-12B5 with the
military part number and the manufacturer's federal supply code The marking location
is optional, when practicable, a location should be picked that will least likely be

covered in cable assembly or installation

3 28 VWorkmanship Connectors and associated fittings shall be processed in such 4
manner as to be uniform in quality and shall be free from sharp edges, burrs and other
defects that will affect life, serviceabilitv or appearance.

4 QUALITY ASSURANCE PROV [SIONS

4 1 Responsibility for inspection Unless otherwise specified in the contract, the
contractor 1s respomsible for the performance of all inspection requirements as speci-
fied herein Fxcept as otherwise specified in the contract, the contractor may use
his own or any other facilitles suitable for the performance of the inspection require-
ments specified herein, unless disapproved by the Government The Government reserves
the right to perform any of the inspections set forth in the specification where such
inspections are deemed necessary to assure supplies and services conform to prescribed
requirements

4 1.1 Test equipment and inspection facilities Test dnd redsuring equipnent and
inspection facilities of sufficient accuracy, quality and quantity to permit perform-
ance of the required inspection shall be estabiished and maintained by the contractor
The establishment and maintenance of a calibration system to control the accuracvy of
the measuring and test equipment shall be in zccordance with MIL-C-45662

4 2 Classification of inspections The inspectlions specified herein are classiffed
as follows

a Qualification inspection (see 4 &)
b Quality conformance inspection (see 4 5)
¢ Qualification verification inspection (see 4 S 1 2.1)

4.3 Inspection conditions Unless otherwise specified herein, all inspections
shall be performed in accordance with the test conditior spccified in the "GENERAL
REQUIREMENTS" of MIL-STD-1344. For each test of threaded coupling connectors where
the test is performed on mated pairs, the pair shall be torqued to the specified
value (see 3 1)

4 & Qualification inspection Qualification inspection shall be performed at a
laboratory acceptable to the Govermment (see 6 2) on sample units produced with
equipment and procedures normally used in production

4 41 Sample size Twenty-five class 1 connectors of the same part number with 1ts
mating connector or fifteen class 2 connectors of the same part number with its mating
connector (see 1 2 1) shall be subjected to qualification inspection

4 4.2 Inspection routine lhe sample shall be subjected to the inspections speci-~
fled iu table I1 All sample units shall be subjected to the Lnspection of group I
The sample shall then be divided into 5 groups consisting of five each of class 1
connectors or three each of class 2 connectors (see 1 Z 1) The sample units shall
then be subjected to the inspection for theilr particular group
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TABLE 11 Qualirication inspection.

MIL-C~49142

Examination or test

Requirement
paragraph

Hethod
paragraph

Group I
Visual and mechanical examination = - = = = - = 3.1 4.6.1
Material = = = = = = = = = = - = v - =~ - - =~ 3.3 4,6.1
Finish = = = = = = = = = = = ¢ = = = = = = = 3.3.1 4.6.1
Dissimilar metals = = = = = = = =« 0 0 o - - = 3.3.2 4.6.1
Design and construction (dimensions) = = = = = 3.4 4.6.1.1
Marking = = = ~ = = = = v = = = = = = & - - - =~ 3.27 4.6.1
Workmanship = =~ = = = = =« = =« =« = =« =0 0 - - - = 3.28 4.6.1
Mating (visual 1ndication) = = = =~ = = = « = = 3.4.2 4.6.1
Force to engage/disengage = = = = = = = =« = — - 3.5 4.6.2
Bayonet and threaded types = « = = « = = = = 3.5.1 4 6.2.1
Push-on connector types = = = = = = = = = = = 3.5.2 4.6.2.2
Coupling proof turque 1/ =~ = = = = - = - « = = 3.6 4,6.3
Mating characteristics = = = = = = = = « = — = 3.7 4.6.4
Permeabilityv ot nonmagnetic materials - - - - = 3,8 4.6.5
Hermetic seal 2/ = = = = = = = 0 =« = = = = = = 3.9 4.6.6
Leakage 2/ = - = = = = = = = - @« o o - = o - 3.10 4.6.7
Insulation resistance = = =« = = = = = = = - = - 3.11 4.6.8
Group Il
Conductor retention 3/ = = = = « = =« = = = = « 3.12 4.6.9
Salt spray (COrrosion)= — = = = = = = = = = = = 3.13 4.6.10
Group 111
Dielectric withstanding voltage « = = = = = - « 3.14 4.6.11
Vibration, high frequency — = = = = =« = - — = < 3.15 4.6.12
Shock (specified pulse) = = = = = = = = = « « - 3.16 4.6.13
Thermal shock = = = = = = = = = = = = ¢ = = = = 3.17 4.6.14
Mulisture resl1stdnie = = = = = = = = =« - - = « — 3.18 4.6.15
Conductor resistance « = = = = = = = - = o ~ - 1.19 4.6.16
Group IV
Corona level= = = = = = = = = = « = = = = « = = 3.20 4.6.17
RF hiph potential withstanding voltage =~ - -~ - 3.21 4.6,18
Cablc retention force = = = = = = = = = = = « < 1,22 4.6.19
Coupling mechanism retention force ~ - - = - = .23 4.6 20
Group V
RF leakage = = = = = = = =« = = = ¢ ¢ = = = = « 3.24 4.6.21
Risetime degradation - - - - - - - - - - - — - 3.25 4.6,22
Connector durability = = = = = = = = = = w o = 3.26 4.6.23
Group VI
Conductor resistance = = = = = = = « = = - - - 3.19 4.6.16
1/ Threaded connectors only.
2/ Pressurized connectors onlv,
/ Captivated center conductor onlv,

-t
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4.4,3 Farlures, Une or more farlmies Shoall be cause tor rofusal to 0t
gqualitication dapproval.

4.4.4 Retention of quallffcation. To ritain qualafication, the contractor shall

torward a report at 12-month intervals to the auilifvinp actavity The gqualafye oy
activity «hall eatablish the 1natial reporting date The report shall consist ot

a, An annuil surmary ot the results ot the tests pertormed for inspection nf
product for delivery, groups A and B, 1ndicatinp as a minimum the nunber
of lots that have passed and the number that lave f11led, The results of
tests of all reworked lots shall be identi' od and accounted for

b. The results of tests performed for periodic inspection, group &, shall
include the rnumber and mode of failuris., The test report shall in.lude
results of all pcriodic in<pection tests pertormed and completed during
the 12-month period. If the test results indicate nonconformance with
specification requirements, and c(orrective action acceptable to the
qualaifyinp activity ha. not been taken, action mav be taken to remove the
failing product from the qualified products list,

Failure to submit the report within A0 dav after the end of each 12-month period mav
result 1n loss of qualification for the product In addition to the periodic’ sybmission
of 1nspection data, the contractor shall ifmmedidatels notifs the qualifving activity at
anv time during the 12-month period that the anspection data indicates failure of the
qualified product to meet the requirements of this speciticatioa.

In the event that no production occurrid during the reporting pericd, 31 report shall be
submitted ceritfving that the company still his the capabllities and facilitaes
necessary to produce the item. If no sroup C (periodic) 1nspection report 1s received
during 2 consecutive reporting periods or there aas been no production, the manufadturer
may be required, at the discretion of the qualifving activity, to submlt a represent-
ative product from each group, as defined by 4,4.2 o testing 1n accordance with the
qualification inspection requirements,

4.5 Qualaty conformance fnspection

4.5.1 Inspection of product for deliverv., Inspection of product for deliverv shall
consist of groups A ana B 1nspection.

4.5 1.1 Inspection lot An 1nspection lot shall consist of all the comrnectors and
associated fittings comprised of 1dentical piece parts produced under cacentiallv the
same tonditions and offered for inspcction at onc time

4.5.1.1,1 Group A 1nspection. Group A Inspection shall consist of the examinations
and tests specitied in table 1II, and shall bc made on the same set of sample units,
1n the order shown

4 5.1 1 11 Ssampling plan. Statistical sampling and 1inspection shall be in accord=-
ance with MIL-STD-105 for general inspection level lI. lhe acceptable qualitv level
(AQ1) shall be as specified 1n table ITI, Major and minor defects shall be as defained
in MIL-STD-105.

4.5 1 1.1 2 Rejected lots. TIf an inspection lot is rejected, the contractor mav
rework it to correct the defects, or screen out the defective units and resubmit for
reinspection. Recubmitted lots shall be insperted using tightened inspection, Such lots
shall be separate from new lots and shall bc clearlv .dentiticd as reinspected lots,
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TABLE 111. Group A inspection

Inspection Requirement m::s;d AQL (percent
paragraph paragraph defective)
Major Minor
\lsual and mechanical examination A
Material - - - - = « - - - - - - 33
Finigh 1/ = « - = = = = = = - - 3 3.1
Dissimilar metals - - - - - - - 332 4.6 1 25
Design and construction - - ~ - - 34 )
Merking - = - = = - - = ~ = = = = 3.27 > 65
Workmanship - ~ = =~ = = =~ = = =~ = 3.28
Mating (visual indication - - - -~ 34.2
Hermetic seal 2/ - - - - - - - - - 39 4.6.6
Leakage 2/ T - - - - - - - - -~ 310 467 }
| _Dielectric withstanding voltage - - 3.14 46,11 .

1/ Verification of finish may be accomplished using the manufacturer's process
controls providing these controls are clearly equal to or more stringent than
the requirements of this specification

2/ Pressurized connectors

4511 2 Croup B inspectic, Group B inspectlon shall consist of the examinations

and tests specified in table TV in the order shown, and shall be made on sample units
which have been subjected to and passed the group A inspection Connectors having
identical piece parts mav be combined for lot purposes and shall be in proportion to
the quantity of each part-numbered connector produced

451121 Sampling plan The sampling plan shall be in accordance with
M1L- STD- 105 for special inspection level S-4 The sample size shall be based on the
inspection lot size from which the sample was selected for group A inspection The
AQL ghall be 2 5 percent defective

TABLF 1V Group B inspection

Requirement Method
Inspection
paragrraph paragraph
Force to engage/disengage - - - - - - - - 35 4 6 2
Bavonet and threaded type - - - - - - - 35 46 21
Push-on connector tvpe = = - - - - - - 352 4 6 2 2
Coupling proof torque 1/ - - - - - - - - 36 4 6 3
Mating characteristics - - - - « - - - - 37 4,6 4
Permeabilicy of nonmagnetic material - - 3 8 4.6 5
lnsulation resistance - - - - ~ - - - - = 31 4 6 8

1/ Threaded connectors only

4511 "2 Rejected lots 1f an inspection lot 1s reje.ted, the contractor mrav
rework 1t to correct the defects, or screen out the defective units, and resubmit for
reinspection Resubmitted lots shall be inspected using taightened inspection Such
lots shall be sepirate trom nev lots, and shall be clearly identified as reinspected
lots

4511 23 Disposition of sample units Sample unite waicl have passed all the
QroJdF B inspection ma be delivered on the voncrdart, 1! the lot [s o cepted An
connector Ol cenne Lo part deforrec ur otherwise carage onrirpg testin. shall not be
del!l ered on the concract
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4.5.1.2 Periodic imspection, The periodic inspection shall consist of group L in-
spection, initally at 12 months, and each 36 months thereafter. Except where the results
of these inspections show noncompliance with the applicablc requirements
(see 4.5.1.2,1.4). Declivery of products whiclh have passed groups A and B shall not be
delayed pending the results of these periodic inspections.

4.5.1.2.1 Group C imspection. Group C inspection shall consist of the inspections
specified 1n table V, 1n the order shown Group C inspcction shall be made on sample
units selected from inspection lots which have passed the groups A and B inspection.

451211 Sampling plan Fifteen sample units of each part-numbered connector
with its mating connector shall be selected fror the first lot produced fifteen
sample units of each part-numbered connector with its mating connector shall also be
selected after 200,000 connectors of each part number have been produced or at least
once each year, whichever comes first The sample units shall be divided equally
among the five subgroups

451212 Failures I1f one or more sample units fails to pass group C inspection,
the sample shall be considered to have failed

4 51 213 Disposition of sample units Sample units which have been subjected to
group C inspection shall not be delivered on the contract

TABLE V. Group C 1inspection.

Examination or test Requirement Method
paragraph paragraph
Subgroup 1
Conductor retention 1/ = = - = - = = = =« = - = 3.12 4,6.9
Salt spray (corrosion) - - - = = « = = « = = = 3.13 4.6.10
Subgroup 2
Dielertric withstanding voltage « = = = = = - =~ 3.14 4.6.11
Vibration high fregquency = = = = = = = = = = = 3.15 4.6.12
Shock (specified pulse) = = = = = = = = = = -~ = 3.1e 4 6,13
Thermal shock — = = = = = = = = v = = - = = -~ = 3.17 4,6.14
Molsture resistance — — = = = = = = = ~ - = - -~ .18 4.6.15
Conductor resistance — = = = = = - = — = = -~ = 3.19 4.6.16
Subgroup 3
(orona level = = = = = = = - = = & =~ « « - - = 3.20 4.6.17
K} hiph potential withstanding voltage - - - -~ 3.21 4,6,18
Cable retention force — = = = = = = = = « = = = 3,22 4.6.19
Coupling mechanism retention force = « = = - - 3.23 4.6.20
Subgroup 4
R} leakage = = — = = = = = = & = - « - - - - 3.24 4.6 21
Risetime degraddtllon = = = = = =~ = = = = « = = 3.25 4.6.22
(onnector durability =~ = « - = - - = = = - - — 3.26 4 6,23
Subgroup 5
Conductor resistance = = = = ~ = = = = = = - = 3.16 4.6.16

1/ Captivatid center condutor only.
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4 5.1 214 Noncompliance 1f a sample falls to pass group C inspection, the
manufacturer shall notify the qualifying activity and the cognizant inspection activity
of such failure and take corrective action on the materials or processes, or both, as
warranted, and on all units ot product which can be corrected and which were manu-
factured under essentially the same conditions, with essentially the same materials,
processes, etc, and which are considered subject to the same fallure. Acceptance and
shipment of the product shall be discontinued until corrective action, acceptable to
the qualifying activity has been taken After the corrective action has been taken,
group C inspection shall be repeated on additional sample units (all inspection, or
the inspection which the original sample failed, at the option of the qualifying
activiev) Groups A and B inspection may be reinstituted, however, tilnal acceptance
and shipment shall be withheld until the group C inspection has shown that the correc-
tive action was successful In the event of fallure after reinspection, information
concerning the tailure shall be furnished to the copnizant inspection activity and
the qualifving, activity

4 5 2 Inspection of packaging  The sampling and inspertion aof rhe
preservation-packaging, packing and container marking shall be in accordance with
the requirements of MIL-C-55330

4 6 Methods of 1nspection

4 61 Visual and meihanical examination  Connectors and associated fittings shall
be examined to verify that the design, construction, phvsical dimensions, marking and
worhminship are 1n accordance with the applicable requircements (sce 31, 3 3, 3 4, 3
and 3 28)

7
/s

4611 Dhmensional c(xamination Mating dimensions shall be examined by mating the

canncctor with 1ts applicable mating gages or other suitable means acceptable to the
Government

‘

46 2 Force to ¢ngape/dicvengage (see 3 5)

6 21 Bayonet and threaded tvpes (see 3 5 1) The connector shall be engaged
wit 1ts mating standard part (see 3 1) During the ontire coupling/uncoupling cvcle
{until the connector 1s fully engaged/diseneiged) the torces and/or torques necessdrv
shall not exieed thuse specified (see 3 1) A thruad coupled connector 1s fully
engaged with 1t6 matin, stancard pdrt when their reference planes (wee 3 1) coincide A
bavenet coupled connector 1s fullv engaged with 1ts mating standard part when the
rivonet studs have passed the detent and their reference planes coincade No additional
tichtening torque shall be applied The miting standard part is a steel jig conraining
tne critical antertace dimensions finished to the tolerances specified (see 3 1) Its
springe menber~ when applicible <hill be heat treated bervllium copper The surface
finish or rating surtace. »n1ll by 16 microinihes rme maximum, per ANS1 Bi6 1-196°

“« fho2 2 '?ERH’Qﬂ.ELUU“*“K “j“SL(?Eiui_i;Q- The connector under test shall bt
enzaved with 1t standard "1t1n£—purt (ﬁago) Durina this engaging cycle the oree
I Tess a1y o fully engoue the onnectors shall not exceed that specified (sce 301D
Lo complelion of enitgunt wtit, 10 opfosite forte necessary for disensasement shill he
applired [This 1orce snaly be w thin the limits specitiea, and shall include am
unlitcbing forces roquited

-t 3 Coupling proet torqu. (threaded tvpes onlv) (see 3 6) The connector under
test shall pe enpapged witn ate ritine standard part (gage). and their reterence planes
(see 3 1) shall vorncade The coupr*ng nut shill be tightendd to the torque value
Srecrticd fsoe 3b) After 1 minute the vonnector uider and 1ts matine standard
prrt bl by drsergy oo d
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4.6.4 Mating characteraistics (see 3.7). After insertion of the speciffied oversize
pin the specitied number of times (seer 3 1), the contact to be tested .hall be held
rigid by medns of a suitable jig or fixture. A gage containing the test pin ar test
ring and a suitable force indicating dial shall be alined to within 0.004 total indi-
cator reading (TIR) of anv plane passing through the axis of the contact under test.
Engagement or withdrawal of the test pin or test ring shall be made smoathly and at
such a rate that the dial does not bounce or otherwise give a false reading. The test
pin or test ring may be chamfered to facilitate entry, but the specified engagement
length shall not include the chamfer length and the finish shall be as specified and in
accordance with ANSI B46. 1-1962.

4 6.5 Permeability of nonmagnetic materials {(see 3 8). The permeahility of the
connector shall be measured with an indicator conforming to MIL-1-17214.

4.6.6 Hermetic seal (pressurized connectors only) (see 3.9). Connectors shall be
tested in accordance with method 112, MIL-STD-202, The following details shall apply:

a. Test condition letter - C.
b. Procedure number - III, -8 3
c. Leakage rate sensitivity -10 cubic centimeters (cm”) per second.

4,6.7 Leakage (pressurized connectors only) (oee 3.10). Connectors shall be sub-
jected to air pressure specified (see 3.1) applied to one end, and the whole assembly
immersed In water at a temperature of 15° to 25°C. The connecrtor shall remain immersed
for at lcast 2 minutes.

4.6.8 Insulation resistance (see 3.ll). When applicable, (see 3.1), connector shall
be tested in accordance wtih method 3003.1 of MIL-STD-1344. The following details shall
apply*

a. Points of Measurement
1. Between center conductor and intermediate conductor.
2. Between intermediate conductor and outer conductor and/or bodv.

4.6.9 Conductor retention (captivated center conductor only) (see 3.12). An axial
force (see 3.1) shall be applied, first in one direction and then the other, to the
center contdact of an assembled and uncabled connector utilizing a method and force
measuring device suitable to the Government. The intermediate conductor shall be in-
spected after the force has been applied in one direction and again after thc force has
been applicd In the opposite direction to determine 1f the conductor has been displaced
from the specificd interface deminsions.

4.6.10 Salt spray (corrosion) (see 3.13). Unless otherwisc specified (see 3 1),
unmated and uncabled connectors shall be tested in accordance with method 101 of
MIL~-STD-202. The following details shall apply

a Test condition letter - B

b. Measurements after exposure. Connectors shall be washed, shaken, and
lightly brushed, then permitted to drv for 24 hours at 40°C  Connectors
shall then be examined for evidence of coriosiovn, pitting, and shall be
tested as specified 1n 4.6 2.1 or 4.6.2.2, ac applicable.

4,6.11 Dielectric withstanding voltsge (see 3 14). (onnectors shall be tested 1in
accordance with method 301 of MIL-STD-202. The following details shall apply

a. Special preparations or conditions.

1 The maximum relative humiditv shall be 50 percent, When facilitics
are not available at this test condition, connectors shall be resred
tested at room ambient re lative humidityv.  In cdase of dispute, if
the test has been made al room ambient relative humidaty, rete t
shall be made 1t S0 pereeat masimer rolative hamidaoty

Source: https://assist.dla.mil -- Downloaded: 2016-11-16T21:19Z
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2. The center c(ontact of plug connectors and receptable connectors shall bhe
positioned 1n such a manner as to simulate actual assembly conditions.
3. Precaution shall be taken to prevent air-gap voltage breahkdowas.
4. The voltage shall be metered on the high side of the transformer.
b. Magnitude of test voltage (see 3.1). The voltage shall be 1nstantaneously
applied,
¢ Niture f potential - Alternating current,
d. Points ot appllication of test voltage
1. Between the tenter conductor and intermediate conductor.
2. Between intermediate conductor and outer conductor.

4.6.,12 Vibration, high frequency (see 3.15). A complete assembly shall be tested in
accordance with method 2005.1 of MIL-STD-1344, test condition III. The measurements
shall be bv visual examination and shall be made as specified in 4.6.1.

CONNECTOR UNDER TEST

CABLE ADAPTER
"c" CLAMP lo— A 25 o

"C" CLAMP -8 00

MIN leB8 00
MIN 350 X
350x
) j | ; :S - PTER
aDA
'-«L__._l —— PLATES

7 A EE:;;;;; 7777 secTion A-A

MOUNTING BRACKET 25 WELDED
STEEL CONSTRUCTION

FIGURE 1 Typical vibration testing setup

4.6.13 Shock (specified pulse) (see 3.16). The connector shall be mated with its
mating connector (see 3.1) and subjected to method 2004.,1 of MIL-STD-1344, The following
details shall apply

a. Mounting - Receptacles and panel or bulkhead mounted connectors and adapters
shall be mounted by normal means Other connectors and adapters shall be
rigidlv clamped to the shock test table,

b. Test condition letter - E

4.,6.,14 Thermal shock (see 3.17). Unmated connectors shall be subjected to method
107 of MIL-STD-202. The following details and exception shall applv-

4. Test condition letter - B, except test high temperature shall be +85°C.

b. Final meaSurements - Dielectric withstanding voltage shail be measured as
specified in 4.6.11 after the test an examination for mechanical damage
shall be made.

4.6 15 Moisture resistance (see 3.18). Unless otherwise specified (sec 3.1), connec-
tor< shall be mated and cabled with its mating connector and subjected to method 1002 of
MIL=-STD~1344 The following delails and exception shall applv

13
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a.

Ce

Initial mecasurements - nonc.
Loading voltage - No load.
Procedure - Type I1
Final measurements:
1. At high humidity - None.
2 After the drying period - Insulation resistance shall be measured

as specified 1n 4,.6.8.

4.6.16 Conductor resistance (see 3.19) All conductor resistance tests shall be

conducted with the apparatus shown in figure 2. Circuit adjustments and the mcasurement
procedures for all conductor resistance tests shall be 1n accordance with 4.6.12 1. The
conductor resistance to be measured 4s as follows

a

b.

<

4.6.16.1

The contacts, C

Conductor resistance of the mated center conductor contact from terminal
end to terminal end.

Conductor resistance of the mated intermediate conductor contact from ter-
minal end to terninal end.

Conductor resistance of mated outer conductor contact bctween points on the
cable briad, or vuter conductor, clese to the terminal ends of the outer
conductor contacts. The coupling nut must be removed for this test or
from appropriate wires for uncabled connectors.

General prodedure. The apparatus shall be dssembled as shown in figure 2

17 b

shown 1n the figure represent the mating contacts upon which

milivolt (mV) drop tests are to be conducted.

a.

b.
c.

f.
8.
h.
i.

FIGURE 2 Typical dragram for contact resistance

Remove contacts C, -~ _ from the measuring circuit,

1 2

Close switch SW.

Adjust R

2

for a millivoltmeter (mVm) reading of 50 aV.

Connect contacts C1 - C, to the measuring circuit and mate.

2

Check to see that the mVm reading drops significantly prior to opening
switch in £,
Open switch SW.

Ad just R

1

for a circult current (') of 1 ampere (A).

Medasure the mV drop dcross contdcts C, - 02 and call thas "e'.

1

Compute contact resistance. Contact resistance (milliochms) (mQ) - mV

-1 A.

14
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4.6.17 Corona level (see 3 20). The test sample shall be connected to a mating
connector and arranged in a suitable test circult such as indicated in figure 3. For
this test tie both the i1ntermediate and outer conductors (shields) to ground. Com-

» nents of the test circult shall be corona free to the extent that a discharpe ot 5
pico coulombs (pc) or less can be measured when the 60 hertz (Hz) test potential 1< 1in=-
.reased tu the value specified at the reduced pressure specified (see 3.1). The tvpe
and length of cable used shall be as specified (see 3.1). No grease or similar com-
pounds shall be used 1n or on the test item. After the sample is purged ot air, the

60 Hz voltage shall be slowlv increased until the detector, operated at a sensitivity
of 5 pc, indicates a sustained corona discharge. The voltage shall then be decreased
until corona 1s at 5 pc level or less. The latter value is the corona level of the
connector under test. The manufacturer mavy at his option, use a corona detector (which
has been approved bv the Government) for performing the test in lieu of the test set up
ot figure 3.

SAMPLE
e

T T2

L
I

L

b e e e~ - J
DETECTOR

C - Corona Free Coupling Capacitor (Note 1)
D - Discharge Display
L1 - Input Line Filter (Note 2)
L2 - 10-50 kHz Detector Input Filter
A - Detector Amplifier
Ty - 0-130V variable Transformer
T2 - High Voltage Transformer (Corona Free - less
than 5 picocoulombs)
V - Voltmeter
NOTES
1 Equal to or greater tnan total circuit capacitance.
2 100 dB 14 kHz to 10 GHz

FIGURE 3  Typical equipment and schematic for measuring corona level

15
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4.6.,18 RF high potential withstanding voltage (see 3.21).  Commectors shall bo matdd
with their mating conncetors and cible appropriatoly attachads Thi asowmbly shiall thon
be 1nserted into the high 1mpcdanco circuit 1s shown 1n tigure 4, or equivaloent, and
1nstantaneously subjected to the RF voltage and frequency specified, (see 3.1), The RE
voltage shall be applied in turn betwion the center conductor and intcrmediate conductor
ang at a different level between the intermediatre corductor ind outer conductor The
duratton of the test shall be 1 minute The RF voltage cource shall be frogueney
stabilized and have an approximate purc sine wave output with mininme harmonie v ontont,
Means shall be provided to indicate disruprive discharge and lcakage current.,

CONNECTOR UNDER TEST

-7
%
TRANSFORMER
VAR Iyl
- cap 17 il RF
RF B v
POWER
SOURCE
>

FIGURE 4. Typical circuit dragram for RF high potential withstanding voltage

4 6 19 Cable retention force (see 3 27) When applicable (see 3 1), the connector
shall be assembled to its standard mating test cable The connector shall be firmly
fixed and a movable sleeve attached to the cable The sleeve 1s then moved longitudi-
nally away from the fixed connector gradually and in such a manner that the cable
remains unbent and untwisted A scale tor measuring the retention force (see 3 1)
shall be attached to the sleave The force shall be held for 30 seconds minimum The
assembly shall then be examined for mechanical failure, loosening, or rupture and
tusted with a suitable low volt-ge continuity ciicuit. With the connector still an the
fixed position, the cable shall be held at a point 10 times the diameter of the cablec
trom the connector and a torque shall be applied in both dircctions as specitied (see
(see 3,1). The cwable s5hall then be bent at a4 radius of 10 times the diameter of the
cable, starting at the connector at an ingle of 90° +*5° from the axis of the connector,
then reversed 180° +10°. Repeat thils procedure tour times, then retest and recxamine
as outlined above.

4 6 20 Coupling mechanism retention tforces (gee 3 23) Ihe connector body and
coupling mechanism shall be respectively secured to the lower and upper jaws of 4
tensile tester in an appropriate manner A tensile load shall be applied at a rate of
approximatelv 100 pounds per minute up to the forie as svecified and held at that
value for 1 minute (see 3 1) During the )} minute of steadlly dapplied force, the
coupling mechanism shall be rotated with respect to the connector body, two full
revolutions in each direction

4 6 21 RF leakage (sec 3 24) lhe mating connector pair to be tested shall be
agsembled as shown In fipure 5 and tested as shown in figure 6 The claose fitting
brass tubing shall be machined to thread into conmnector in lieu of compression nut
This test setup between 500 MHz and 11 GHz, shall have a dynamic range from 20 dBm
to better than 100 dBm or a difference of 90 dB  Using a +20 dBm RF source with
10 dB isolation, an additional 30 dB range can be obtained by use of attenuator pads
or a step attenuator producing a total range of 120 dB The shorting plunger is
adjusted to produce a maximum reading in the detector with the triaxial assembly
inserted The insertion loss caused bv the insertion of the triaxial assembly adjusted
as shown is a measure of the total ledakape of the mated connector pair both at its
interface as well as at the clamping points to both cables
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3

il

MATED CONNECTOR
PAIR UNDER TEST

METAL TO METAL CONTACT

BRASS TUBING
FORMING SECOND INNER CONDUC TOR
OF TRI-AXIAL ASSEMBLY

FIGURE 5 Connector assembly for RF leakage test
SENSITIVE
TRI-AX 1AL CALIBRATED
RF SOURCE T TEST ASSEMBLY MICROWAVE
{ (SEE DETAIL BELOW) RECEIVER
/ (SEE 4 6 21)
| /
! /
b e o e o - —

—— 2 PUSH RODS FOR ADJUSTING SELF-CONTAINED TERMINATION
POSITION OF SHORT FOR

FOR
MAX DETECTOR READING INNER CONDUCTOR VSWR <t 30
BRASS TUBING\

HIGH QUALITY CONNECTOR
TO RF DETECTOR

— - [POLYSTYRENE SUPPORT
“ HIGH CONNECTOR
QUALITY PAIR
CONNECTOR UNDER TEST
M
;go SOURCE “ TRAVEL OF SHORT MUST EXCEED '72\'
PILURE ¢ RE leabaqgr test setuy
)
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4.6.22 Risetime degradation (see 3.25). When applicable (sec 3.1), the connector
shall be assembled to a minimum of 10 feet of its standard mating test cable and tested
to determine the amount nf wave form distortion,

4.6,22.1 Equipment.

a. Pulse generdator having a risetime of 200 ps.
b. A receiver capable of measuring to the required 1imits specified.
c. Termination corresponding to the characteristic of cable tested.

4.6.22.2 Method. The test signal is to be a square wave pulse having a pulse width
of 2 nanoseconds (ns) and pulse repetition frequency of 1 MHz., The risetime shall be
measured from the 20 percent to 80 percent levels of the pulse edge. The generator out-—
put pulse shall be measured and rccorded as Tl. The specimen shall be inserted between

the pulse source and the sampling legd, the cutput riserime shall be recorded as T2.
The risetime degradation, T} shall be found from the following formula

T3 */TZZ - le reported in 10 foot length

13 = ps/per 10 feet

4.6.23 Connector durability (see 3.26). Each cabled connector under test shall be
mated with a typical production connector per this specification. The connector shall
be subjected to the number of cycles of mating and umnmating specified (see 3.1). The
connector and its mating part shall be completely engaged and completely disengaged
during this cycle. Lubrication of the threads or rotatlonal parts shall not be employed
for this test unless specified (sec 3.1). It 15 permissible to shake or blow dehris from
the threads or 1interface surfaces at intervals of not less than 50 cycles. Solvents or
tools shall not be used for cleaning.

5 PACKAGING

5 1 Packaging requirements Packaging shall be in accordance with MIL-C-55330

6 NOTES

6 1 Intended use Connectors and fittings covered bv this specification are
intended for use with triaxial cable and can be used for radio frequency application
when more shielding 1is required It can also be used for serial digital transfer

6 2 Ordering data Procurement documents shall specify the following

Title, number and date of this specification

Title, number and date of the applicable detail specification

The complete patt umber of the connector or fitting ordered (sce 3 27)
specific finish when required (see 3 3 )

Assembl, instructions {sec 3 5 4)

[l SRR - o '}
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6 3 Qualification With respect to products requiring qualification, awards will
be made only for products which are at the time seL lor opening of bids, qualified for
inclusion in the appllcable tlualified Products list whether or not such products have
actuallv been so listed by that date Ihe attention of the contractors is called to
these requirements, and manufacturers are uiged 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 for the products covered by this
specification The activity responsible for the Qualified Products List is the
Electronics Command, Department of the Army, Fort Monmouth, New Jersey 07703, however,
information pertaining to qualification of products mav be obtained from Defense
Electronics Supply Center (DESC-E), 1507 Wilmington Pike, Dayton, Ohlo 45444

6 4 Dcfinmitione.

4. Center conductor - innermost contacting surface.
b. Intermediate conductor - middle tontacting surface or shield.
. Onter conductor - outer contacting surface or shield.

Custodians Preparing activity
Army -~ EL Army - EL
Mavy - EC
Alr Force - 85 Agent
DLA - ES
Review activities
Army - AR, MI (Project 59135-3018)
Navy - 0s SH
Alr Force 7, 99
VLA - ES

Lser activities
Army - AT
Navy - AS, MC, SH
Air Force - 19
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