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MILITARY SPECIFICATION
COAXIAL ASSEMBLIES, GENERAL SPECIFICATION FOR

This specification 1s approved for use by the
Department of the Air Force, and is available
for use by all Departments of the Department
of Defense.

1. SCOPE

1.1 This specification covers the general requirements and tests for
various types of coaxial assemblaies.

2. APPLICABLE DOCUMENTS
2.1 Issues of documents. The following documents, of the i1ssue in effect

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

SPECIFICATIONS
FEDERAL

QQ-~A-225/5S -Aluminum Alloy Bar, Rod, Wire, And Special Shapes,
Rolled, Drawn, Or Cold Finished, 6061

QQ-B-613 -Brass, Leaded And Nonleaded, Flat Products (Plate,
Bar, Sheet, And Strip)

QQ-B-626 -Brass, Leaded And Nonleaded, Rod, Shaped, Forgings,
And Flat Products With Finished Edges (Bar And Strip)

QQ-B-654 -Brazing Alloy, Silver

QQ-B-750 -Bronze, Phosphor, Bar, Plate, Rod, Sheet, Strip, Flat
Wire, And Structural And Special Shaped Sections

QQ-C-530 -Copper-Beryllium Alloy Bar, Rod, And Wire
(Copper Alloy Numbers 172 And 173)

QQ-C-533 -Copper-Beryllium Alloy Strip (Copper Numbers 170
And 172)

QQ-S-365 -Silver Plating, Electrodeposited, General Require-
ments For

QQ-5-571 -Solder, Tin Alloy, Lead-Tin Alloy And Lead Alloy

FSC 5985

Beneficial comments (recommendat:ions, additions, deletions) and any
pertinent data which may be of use in improving this document should
be addressed to: ASD/ENESS, Wright-Patterson AFB, OH 45433 by using
the self-addressed Standardization Document Improvement Proposal

(DD Form 1426) appearing at the end of this document or by letter.
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QQ-5-763 -Steel Bars, Shapes, And Forgings-Corrosion Resisting

QQ-5~764 -Steel Bar, Corrosion Resisting, Free Machining

2Z-R-765 -Rubber, Silicone: Low And High Temperature And Tear
Resistant.

MILITARY

MIL-E-5400 -Electronic Equipment, Airborne, General Specifica-
tion For

MIL-C-5410 -Cleaning Compound, Aluminum Surface, Non-Flame-
Sustaining

MIL-H-5606 -Hydraulic Fluid, Petroleum Base, Aircraft, Missile,
And Ordnance

MIL-J-5624 -Turbine Fuel, Aviation, Grades JP-4 And JP-5

MIL-C-5756 -Cable And Wire, Power, Electric, Portable

MIL-F-14072 -Finish For Ground Signal Egquipment

MIL-P-19468 -Plastic Rod, Polytetrafluoroethylene, Molded And
Extruded

MIL-G-45204 -Gold Plating, Electrode Deposited

MIL-R-46085 -Rhodium Plating, Electrodeposited

MIL-R-81294 -Remover, Paint, Epoxy System.

STANDARDS
MILITARY

MIL-STD-143 -Standards And Specifications, Order Of Precedence
For The Selection Of

MIL-STD-171 -Finishing Of Metal And Wood Surfaces

MIL-STD-00453 -Inspection, Radiographic

MIL-STD-454 -Standard General Requirements For Electronic Equipment

MIL-STD-471 -Maintainability Demonstration

MIL-STD-781 -Reliability Tests Exponential Distribution

MIL-STD-810 -Environmental Test Methods

MIL-STD-831 -Test Reports, Preparation Of

MIL-STD-891 -Contractor's Parts Control And Standardization Program.
PUBLICATION

DEPARTMENT OF DEFENSE

SD6 -Provisions Soverning Qualification (Qualified
Products List)

{Copies of specificati9ns, standard., drawings, anu publications required by
contractors in connection with specific procurement functions should be ob-
tained from the procuring activity or as directed by the contracting officer.)
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2.2 Other publications. The following documents form a part of this
specification to the extent specified herein. Unless otherwise indicated,
the icsue in effect on date of invitation for bids or request for proposal
shall apply.

AMERICAN NATIONAL STANDARDS INSTITUTE (ANSI)
B46.1-1962 -Surface Texture

(Application for copies should be addressed to the American Standards
Institute, 1430 Broadway, New York, NY 10018.)
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3.  REQUIREMENTS

3.1 Detail specification. The individual coaxial assembly requirements

shall be as specified herein and in accordance with the applicable detail

specification. When the requirements of the detail specification and this
general specification conflict, the requirements of the detail specifica-

tion shall govern.

3.2 Qualification. Coaxial assemblies 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 Parts, materials, and processes. Unless otherwise specified in the
detail specification, parts, materials, and processes for the assembly
shall be in accordance with the requirements specified herein. However,
final approval of the equipment shall be contingent upon the equipment
meeting all specification requirements.

3.3.1 General requirements

3.3.1.1 Selection of documents. Specifications and standards for parts,
materials, and processes not specified herein shall be selected in the
order of precedence set forth in MIL-STD-143,

3.3.1.1.1 Approval of nonstandard parts and materials

3.3.1.1.1.1 Contract category. Contract requirements for nonstandard

parts and materials approval shall be category IIIl as defined in MIL-E-5400.

3.3.1.1.1.2 Approval procedures. Approval of nonstandard parts shall be
in accordance with procedures specified in MIL-STD-891,

3.3.1.2 Part selection control. Selection of parts shall be controlled
in accordance with the requairements of MIL-STD-891

3.3.1.3 Castings. Castings shall be in accordance with MIL-STD-454,
requirement 21.

3.3.1.4 Corrosion resistance. Materials shall be of corrosion-resistant
types or shall be processed to resist corrosion.

3.3.1.5 Ferrous alloys. Ferrous alloys shall be in accordance with
MIL-STD-454, requirement 15.

3.3.1.6 Dissimilar metals. Selection and protection of dissimilar metal
combinations shall be in accordance with MIL-STD-454, requirement 16.
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3.3.1.7 Fungus-inert materials. Fungus-inert materials in accordance
with MIL-STD-454, requirement 4, shall be used.

3.3.1.8 Arc-resistant materials. Arc-resistant materials shall be in
accordance with MIL-STD-454, requirement 26.

3.3.1.9 Soldering. Soldering shall be in accordance with MIL-$[D-454,
requirement 5. (Reference 3,3.2.1.8 herein.)

3.3.1,10 Threaded parts. Threaded parts shall be in accordance with
MIL-STD-454, requirement 12. "The use of metric threads shall be coordi-
nated with the procuring activity and shall require approval prior to use.

3.3.2 Detailed requirements

3.3.2.1 Coaxial connectors and adapters ”

3.3.2.1.1 Brass. Brass parts shall conform to QQ-B-613, composition 2,
half-hard; or QQ-B-626, composition 22, half-hard.

3.3.2.1.2 Copper-beryllium. Copper-beryllium parts shall conform to
QQ-C-530 or QQ-C-533, condition H. Parts fabricated of copper-beryllium
shall be heat-treated to condition HT after machining and forming.

3.3.2.1.3 Aluminum alloy. Aluminum alloy parts shall be in accordance
with QQ-A-225/8, AL 6061-T6, or approved equivalent.

3.3.2.1.4 Stainless steel. Stainless steel parts shall be in accordance
with QQ-S-764 and QQ-S-7635, and passivated in accordance with MIL-STD-171.

3.3.2.1.5 Phosphor bronze. Phosphor bronze parts shall conform to
QQ-8-750.

- 3.3.2.1.6 Silicone rubber. Silicone rubber shall conform to ZZ-R-765,

class 1b, grade 50.

3.3.2.1.7 Polytetrafluoroethylene (Teflon). Polytetrafluoroethylene shall
conform to MIL-P-19468, except that: the dielectric constant at 106 cycles
shall be within 1.95 to 2.15; the dissipation factor at 106 cycles shall not
exceed 0.0002; specific gravity shall be within 2.15 to 2.18; tensile strength
shall be 3500 PSI minimum; elongation shall be 350 percent maxamum; and
dielectric strength shall be minimum of 900 volts per mil when measured on
0.040 inch sample. Only clean, unreprocessed, virgin polytetrafluoroethylene
shall be used. Parts fabricated of polytetrafluoroethylene shall have no
visible flaws or cracks.




Downloaded from http://www.everyspec.com

MIL-C-87104 (USAF)

3.3.2.1.8 Solder

3.3.2.1.8.1 Silver solder. Silver solder shall conform to QQ-B-654,
grade 1.

3.3.2.1.8.2 Soft solder. Soft solder shall conform to composition Sb 5
of QQ-S-571.

3.3. 2.2 Coaxial component. Parts, materials, and processes for the
coaxial component shall be suitable to meet the design and comstruction and
the performance requirements specified herein and in the detail specification.

3.3.2.3 Pinishes

3.3.2.3.1 Coaxial connectors and adapters

3.3,2.3.1.1 Hard anodizing. The coupling nut on aluminum male connectors
and the outside surface on aluminum female connectors shall be hard anodized
in accordance with MIL-F-14072, finish E-516.

3.3.2.3.1.2 Silver or gold plating. The type finish required shall be
as specified in the detail specification.

3.3.2.3.1.2.1 The center contacts on connectors and receptacles shall be
either silver-plated to a minimum thickness of 0.00005 inch in accordance
with QQ-5-365, type II, with a rhodium flash to a minimum thickness of
0.00002 inch in accordance with MIL-R-4608S5, type I, over the silver plate;
or gold-plated to a minimum thickness of 0.00001 inch in accordance with
MIL-G-45204, type II, class 2.

3.3.2.3.1.2.2 The outer contacts on male connectors and the inner contact
surface of the outer contact on female connectors and receptacles shall be
either silver-plated to a minimum thickness of 0.00005 inch in accordance
with QQ-5-365, type II, with a rhodium flash to a minimum thickness of
0.00002 inch in accordance with MIL-R-46085, type I, over the silver-plate;
or gold-plated to a minimum thackness of 0.00001 inch in accordance with
MIL-G-45204, type II, class 2.

3.3.2.3.1.3 All other metal parts shall be so plated t» provide a connector
which is capable of meeting the environmental conditions and maintenance
requirements specified in this document.

3.3.2.3.1.4 Solder cups, when provided on the terminal ead of the contacts,
shall be so tinned that the interior of the solder cups ve a complete
coating.
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3.3.2.3.2 Surface roughness. Surface roughness shall be in acco?dance
with the requirements of ANSI-B46.1-1962 and the detail specification.

3.3.2.4 Marking. Marking of the coaxial assemblies shall be.xg accordance
with requirement 67 of MIL-STD-454 and those requirements specified herein.

3.3.2.4.1 Cable assembly. A suitable nametag containing the following
information shall be prepared by the contractor and submitted to the
procuring activity for review and approval:

a. Generic name
b. CG number

c. Federal or National stock number

d. Serial number .
e. Contract number
f. Contractor's part number

g. Manufacturer's identification number.

3.3.2.4.2 Adapters and flange mounted receptacles. Adapters and flange
mounted receptacles shall be stamped with the UG number 1f available, the
manufacturer's part number, the manufacturer's code number, and the Federal or
National stock number.

3.4 Design and construction. The coaxial assembly shall be a device,
consisting of a coaxial component of finite length terminated at each

end by an electrical interface, capable of mechanically and electrically
interconnecting two units of a system. The coaxial assembly shall be de-
signed and constructed to meet the performance requirements specified in
this specification and the applicable detail specification under any
combination of electrical, mechanical, and environmental conditions
specified herein.

3.4.1 Functional subassemblies. The coaxial assembly shall consist of
all necessary subassemblies and replaceable parts required to develop it
into a single end 1tem that will meet all the requirements specified herein
and in the applicable detail specification. The required functional sub-
assemblies shall be as specified in the applicable detail specification.
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3.4.1.1 Center contact of connector. The center contact of the
connector shall be mechanically attached as well as securely soldered
to the center conductor of the cable assembly.

3.4.2 Form factor. The outline dimensions, mounting provisions, and
weight requirements, if applicable, for the coaxial assembly shall be
as specified in the applicable detail specification.

3.4.2.1 Weight. Unless otherwise specified in the detail specification,
the coaxial assembly shall be so designed that weight will be a minimum
consistent with good engineering practice.

3.4.3 Interface design requirements. Interface design requirements for
the coaxial assembly shall be as specified in the detail specification.

3.4.4 Dielectric. Unless otherwise specified in the detail specification,
the use of air or gas as a major dielectric shall be avoided.
[ )

3.4.5 Pressurization. Any design feature requiring pressurization of the
coaxial assembly with air or any other gas shall be avoided.

3.4.6 Maintainability. When specified by the procuring activity, the
contractor shall establish a maintainabilaty program in accordance with
MIL-STD-454, requirement 54.

3.4.7 Reliability. When specified by the procuring activity, reliability
requirements for Eﬁe coaxial assembly shall be determined in accordance
with MIL-STD-781. ’

3.4.7.1 Longevity. The coaxial assembly shall be designed to have a
mnimum operating life of 1000 hours, with a reasonable servicing and
replacement of parts, when subjected to continuous periods of operation
of up to 8 hours at a tiume. A total operating life of 2000 hours shall
be a design objective.

3.4.7,2 Service life. The coaxial assembly shall be designed to have a
life expectancy, both operating and nonoperating, of 5 years.

3.4.8 Safety. Safety requirements shall be in accordance with MIL-STD-454,
requirement 1.

3.4.9 Human engineering. tman engineering shall be in accordance with
MIL-STD-454, requirement 62.
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3.5 Performance. The coaxial assembly shall perform as specified herein
and in the detail specification over the specified frequency range when the
characteristics are measured as specified in section 4 herein.

3.5.1 Electrical properties

3.5.1.1 Frequency range. The frequency range of the coaxial assembly
shall be as specified in the detail specification.

3.5.1.2 Voltage standing wave ratio (VSWR). The VSWR at the input to
the coaxial assembly shall not exceed the value specified in the detail
specification.

3.5.1.3 Impedance. Unless otherwise specified in the applicable detail
specification, the characteristic impedance of the coaxial assembly shall
be 50 +1 ohm.

3.5.1.4 Insertion loss. The insertion loss of the coaxial assembly
shall not exceed the value specified in the detail specification.

3.5.1.5 Corona. The corona extinction point of the coaxial assembly
shall not be less than the value specified in the detail specification.

3.5.1.6 High potential. There shall be no evidence of voltage breakdown
between the center conductor and the outer conductor of the coaxial
assembly when subjected to the voltage level specified in the detail
specification.

3.5.1.7 Altitude compliance. The coaxial assembly shall meet the corona
and high potential requirements test voltages at the altitude specified
in the detail specification.

3.5.1.8 Power handling capability (PHC). The coaxial assembly shall be
capable of handling the power level specified in the detail specification.

3.5.1.9 R-f leakage. The coaxial assembly shall be so designed
to suppress r-f radiation of the fundamental and harmonics. The r-f
suppression capability shall be as specified in the detail specification.

3.5.1.10 Velocity of propagation (VP). When the coaxial assembly 1s
tested as specified in section 4, the velocity of propagation values
shall not be less than those specified in the detail specification.
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3.5.1.10.1 Electrical length. The electrical length shall be calculated
as specified in section 4 herein.

3.5.1.10.2 Time delay. The time delay shall be calculated as specified
in section 4 herein.

3.5.1.11 Thermal stability. When tested as specified in section 4, the
coaxial assembly shall meet the following:

a. Unless otherwise specified in the detail specification,
for cable assemblies the axial length variation between the inner con-
ductor and the following component parts of a cable (test sample 1C,
see 4.4.2.1.4) shall be measured and recorded in the test report:
(1) Between the inner conductor and the dielectric core
(2) Between the inner conductor and the outer conductor(s)
(3) Between the inner conductor and the moisture seal

(4) Between the inner conductor and the outer jacket.

b. The change in VSWR shall not exceed the value specified in
the applicable detail specification. .

c. The insertion loss shall not exceed the value specified in
the applicable detail specification.

d. The corona extinction voltage shall not be less than the
value specified in the applicable detail specification.

e. Unless otherwise specified in the detail specification,
the change in phase angle shall be measured and tabulated.

3.5.2 Mechanical requirements

3.5.2.1 Interface gauging. Both terminals of the coaxial assembly shall
be capable of passing the gauge test procedures specified i1n the detaal

specification.

3.5.2.2 Tensile load. Both terminals of the coaxial assembly shall be
capable of passing the tensile load test specified in section 4. The
stress force shall be as specified in the applicable detail specification.

10
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3.5.2.3 Torque. Both terminals of the coaxial assembly shall be
capable of passing the torque test specified in section 4. The torque
value shall be as specified in the applicable detail specification.

3.5.2.3.1 Prior to performing the torque test herein, the coupling
nut shall be mated and torqued to the value specified in the applicable
detail specification.

3.5.2.4 Flexing endurance. The flexible and semi-flexible cable
assemblies shall be capable of passing the flexing endurance test
specified 1n section 4.

3.5.3 Environmental conditions. The complete assembly shall be so
designed and constructed that no fixed part of assembly will become
loose, no moving or movable part will be shifted in position, and no
performance degradation, during operation or after storage, will be
caused beyond that specified herein or in the detail specification
for the particular assembly.

3.5.3.1 Temperature. Unless otherwise specified in the detail
specafication, the assembly shall perform as specified herein.

3.5.3.1.1 Operating conditions. The assembly shall perform under
conditions of uncontrolled humidity, over a temperature range of -54°C
to 150°C continuously. The temperature may remain constant for a period
of time or vary at a rite as high as 1°¢c per second.

3.5.3.1.2 Nonoperating conditions. The assembly shall be capable of
being stored at temperatures ranging from -62°C to 150°C for long
periods of time.

3.5.3.2 Altitude. Unless otherwise specified in the detail specifi-
cation, the assembly shall operate continuously at barometric pressure
ranging from 30 inches Hq down to 1.32 inches Hq (approximately 70,000
feet altitude). The altitude may remain constant for long periods or
vary at a rate as high as 0.5 inch of mercury per second.

3.5.3.3 Temperature-altitude. The assembly shall provide the required
performance when subjected to the temperature-altitude tests specified
in seciton 4.

3.5.3.4 Vibration. The assembly shall be designed to withstand the
vibration test specified in section 4 without damage, deterioration,
or degradation of performance.

11
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3.5.3.5 Shock. The assembly shall be designed to withstand the shock
test specified in section 4 without damage, deterioration, or degrada-
tion of performance.

3.5.3.6 Dust (fine sand). The assembly shall be designed to withstand
the dust (fine sand) test specified in section 4 without damage, deteriora-
tion, or degradation of performance

3.5.3.7 Humidity. The assembly shall be designed to operate both
intermittently and continuously at relative humidities up to 100
percent at temperatures up to 50°C, including conditions where
condensation takes place in or on the equipment without damage,
deterioration, or degradation of performance.

3.5.3.8 Salt-fog. The assembly shall be designed to withstand the
salt-fog test specified in section 4 without damage, deterioration, or
degradation of performance.

3.5.3.9 Bxplosion-proof. The assembly shall be made explosion-proof
and shall%ot cause i1gnition of the explosive mixture when subjected to
the explosive atmosphere test as specified in section 4.

3.5.3.10 Flammability. Non-metallic components of the assembly shall
not be damaged and shall be self-extinguishing within 6 seconds when
tested as specified in section 4.

3.5.3.11 Heat aging and cold bend. There shall be no evidence of cracks,
flaws, or loss of flexibilily in the principal component parts of the
coaxial assembly when tested as specified in secgion 4.

3.5.3.12 Flow. The inner conductor shall not be displaced from the
center of the cable by more than 10 percent of the diameter of the
dielectric when tested as specified in section 4. The test weight shall
be as specified in the detail specification.

3.5.3.13 Abrasion resistance. The coaxial assembly, flexible or semi-
flexible, shall be capable of withstanding 500 oscillations without the
abrasion resistance testing coming into contact with the outer conductor
in the case of a flexible assembly, or without the abrasion resistance
testing penetrating the outer conductor in the case of semi-flexible
assembly. The test shall be performed as specified in section 4 herein.

3.5.3.14 Chemical resistance. The coaxial assembly shall be resistant to
chemicals and shall withstand the test specified in section 4 without de-
gradation to any component of the assembly

3.5.3.15 Leakage (contaminates). The coaxial assembly shall be de-
signed to withstand the tests specified in section 4 without damage, de-
terioration or degradation of performance.

12
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3.6 Interchangeability. Interchangeability requirements shall be in
accordance with MIL-STD-454, requirement 7.

3.7 Workmanship. Workmanship shall be in accordance with MIL-STD-454,
requirement 9.

3.8 Definitions. Definitions applicable to this specification shall
be as specified under section 6 herein.

4. QUALITY ASSURANCE PROVISIONS

4.1 Responsibility for inspection. Unless otherwise specified in the
contract, the contractor is responsible for the performance of all in-
spection requirements as specified herein. Except as otherwise specified
in the contract, the contractor may use his own or any other facilities
suitable for the performance of the inspection requirements specified
herein, unless disapproved by the Government. The Government reserves

the right to perform any of the inspections set forth in the specificatien
where such inspections are deemed necessary to assure supplies and
services conform to prescribed requirements.

4.1.1 Nothwithstanding any terms, conditions, tests, etc., delineated
elsewhere in this document, the Government in order to assure that the
article(s) comply with specification requirements prior to granting
approval of the article(s) being procured, unconditionally reserves the
right to: repeat any examination or test when a reasonable doubt exists
that the performance of the equipment 1s marginal, and accomplish or
have accomplished additional tests or examinations as deemed appropriate
by the cognizant engineering activity.

4.2 Classification of inspections. The inspection requirements Speci-
fied herein are classified as follows:

a. Qualification inspection (see 4.4)
b. Quality conformance inspection (see 4.5).

4.3 Inspection conditions

4.3.1 Test conditions

4,3.1.1 Room ambient conditions. Unless otherwise specified, the
test shall be conducted under the following conditions

a. Temperature: Room ambient (13°C to 38°C)

13
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b. Altitude: Normal ground
¢. Vibration: None
d. Relative humidity: 20 to 80 percent.

4.3.1.2 Test condition tolerances. Unless otherwise specified, the
maximum tolerances on test conditions shall be as follows:

a. Temperature: +2°C

b, Altitude: +5 percent in feet

c. Humidity: +2 percent relative.
4.3.1.3 Stabilization of test conditions. When specified, temperature
and altitude stabilization shall have been achieved prior to the start

of the operational portion of the test in accordance with the following
definitions:

a. Temperature stabilization. When the temperature of the
chamber and the temperature of the test 1tem do not change by more
than +2 C, nor does the temperature of the chamber and the temperature
of the test item differ by more than 3.5°C over a l0-minute period, the
temperature shall be considered stabilized.

b. Altitude stabilization. When the altitude remains constant
within +5 percent of the specified value for 10 minutes, the altitude
shall be considered stabilized.

4.3.2 Temperature sensing devices. When 1t 1s required during the

test program to measure and record the temperature or associated tempera-
ture rise of the equipment, 2 thermocouples shall be used to measure
ambient conditions and a minimm of 3 thermocouples shall be used on the
test sample. The temperature of the thermocouples shall be recorded at
the start and completion of the test period, at 5-minute intervals during
the test gq:iod, and at more frequent intervals 1f the temperature rise
exceeds 3YC during any 5-minute period.

4.3.3 Air circulating devices. If fans or other devices for circulatang
air are required in any chamber used in the test program, they shall be
positively identified along with their exact position in relation to the
test sample as depicted in the sketch of the test configuration. Air
shall not be blown directly on the test sample during testing.

14
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4.3.4 Test equipment requirements

4.3.4,1 All of the equipment required to accomplish each different
test shall be tabulated and described in a test equipment list con-
tained in each test procedure, All of this equipment shall be
traceable to the National Bureau of Standards.

4,3.4.2 The calibration cycle of the equipment used, and the accuracy
of the equipment, shall be specified in each test procedure.

4.3.4.3 The frequency measuring device shall have an accuracy of
+0.2 percent or better,

4.3.4.4 The power measuring or monitoring equipment shall have an
accuracy of +5 percent,

4.3.4.5 The dimensional measuring instruments shall have an accuracy
at least 5 times better than the specified tolerance.

4.3.4.6 The insertion loss measuring equipments shall have an
accuracy of +0.04 dB, or 2 percent of the specified insertion loss
value, whichever i1s greater.

4.3.4.7 When a mating connector-receptable is required in a specified
test, the mating interfaces shall meet, or exceed, all the requirements
specified for the item being tested.

4.3.4.8 Unless otherwise specified herein, the mating adapters shall

have a VSWR equal to or less than 1.04:1 over the design frequency
range of the equipment being tested.

15
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4.4 Qualification inspection

4.4.1 Qualification test samples. The qualification test samples shall be
models representative of the production equipment. The samples shall be
identified with the manufacturer's part number and such other information

as required by the procuring activity. The samples shall be tested under
the inspection conditions specified herein and at the location designated

by the activity responsible for qualification (see 6.3).

4.4.1.1 Testing instructions. Unless otherwise specified in the detail
specification, one each qualification test sample as identified under 4.4.2
shall be subjected to applicable qualification tests in accordance with
table I to determine that the design of the coaxial assembly meets the
requirements specified herein. Qualification tests shall be conducted 1in
the sequence listed in table I,

4.4,2 Test sample identification. Unless otherwise specified in the detail
specification, test sample identification shall be in accordance with the
requirements specified herein.

4.4.2.1 Coaxial cable assemblies {test samples, 1, 1A, 1B, 1C, ID, and IE

4.4,2,1.1 - Test sample 1. Test sample 1 shall be a coaxial assembly 25
feet long having a straight male connector on one end and a right angle male
connector on the other end.

4.4,2.1.1.1 After successful completion of test sample 1 testing, the
25-foot coaxial cable assembly shall be squarely and cleanly cut into
lengths suitable for constructing test samples 1A, 1B, 1C, 1D, and 1E as
described herein. If the coaxial cable assembly construction prevents
subdivision, an approved equivalent method shall be used.

4,4.2.1.2 Test sample lA. Test sample lA shall be a cable assembly
5 feet long having a straight male connector on one end and right angle
male connector on the other end.

4.4.2.1.3 Test sample 1B. Test sample 1B shall be a cable assembly
5 feet long having a straight female bulkhead connector on one end and
a right angle male connector on the other end.

4,4.2.1.4 Test sample 1C., Test sample 1C snall be a length of cable
5 feet long.

4.4.1.2.5 Test sample 1D, Test sample 1D shall be a length of cable
2 feet long.

4.4.2.1.6 Test sample 1E. Test sample 1E shall be a length of cable
1 foot long.

16
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TABLE I. Qualification test program.

TEST SAMPLES (see 4.4.2

TEST PARAGRAPH | 1] 1a [1B f1c lip [1e] 213
ALL PROCEDURES oPUCT | 4.6.1 x| x |x x | x| x
INTERFACE GAUGING 4.6.3.1 x| x |x X |x
VSWR, PROCEDURE I 4.6.2.1 x| x ]x x| x
IMPEDANCE 4.6.2.2 x| x |x X
SRIERTION LOSS, ALL 4.6.2.3 x| x |x x| x
CORONA-HIGH POTENTIAL 4.6.2.4 X X X
ALTITUDE COMPLIANCE 4.6.2.5 X [ x X
POWER HANDLING 4.6.2.6 X |x X 1
R-F LEAKAGE 4.6.2.7 X X
VELOCITY OF PROPAGATION | 4.6.2.8 x Ix X
THERMAL STABILITY 1/ 4.6.2.9 X |x X X
TENSILE LOAD 4.6.3.2 X |x X
TORQUE 4.6.3.3 X |x X
FLEXING ENDURANCE 4.6.3.4 X {Xx
TEMPERATURE-ALTITUDE 4.6.4.1 X |X X
VIBRATION 4.6.4.2 X |x X
SHOCK 4.6.4.3 X (X X
DUST (FINE SAND) 4.6.4.4 X |x X
HUMIDITY 4.6.4.5 X |x X
SALT FOG 4.6.4.6 X X X | X
EXPLOSION 4.6.4.7 X X X
FLAMMABILITY 4,6.4.8 X
HEAT AGING § COLD BEND |4.6.4.9 X
FLOW 4.6.4.10 X
ABRASION RESISTANCE 4.6.4.11 X
CHEMICAL RESISTANCE 4.6.4.12 X S
FRAKACE  (CONTAMINATES), (4.6.4.13.1 X |x x | x
1/ Thig_test may be conducted simultaneously on different cable
assemblies.

NOTE: Specific required values for the tests shall be as specified in
the detail specification.
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4.4,2,2 Coaxial adapters (test sample 2). Test sample 2 shall be a
coaxial adapter.

4,4,2,3 Coaxial panel receptacles (test smaple 3). Test sample 3
shall be a coaxial panel receptacle.

4.4.3 Qualification tests. Qualification tests shall consist of the
tests specified under table I.

4.4.4 Accept-reject criteria

4.4.4.1 Test failure. If the assemblies fail to pass a test as specified
in 4.4.1.]1, the contractor shall stop the test program and notify the pro-
curing activity of the test failure within 24 hours. Unless otherwise
specified by the procuring activity, the failure of any one test in the test
program shall be considered a failure of the test program. When failure
occurs, the contractor shall prepare a failure report which shall include a
description of the failure, an analysis of the cause of the failure, correc-
tion action proposed,and the extent of retest proposed.

4.,4.4.2 Test discrepancy. Any discrepancy that occurs during testing shall
be reported to the procuring activaty within 24 hours. Testing shall con-
tinue unless otherwise advised by the procuring activity. The contractor
shall prepare a discrepancy report for procuring activity approval including
a description of the discrepancy, an analysis of the cause of the discrepancy,
.corrective action proposed, and the extent of retest if applicable.
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4.4.5 Qualification provisions. Qualification provisions shall be in
accordance with SD-6. Engineering data and test reports as specified in
SD-6 and under 4.10 herein shall be furnished to the procuring activity
for review and approval.

4.4.6 Retention of qualification. After approval of his qualification
test report, and subsequent listing on a qualified products list (QPL),

the contractor shall submit, at two-year intervals, a certification signed
by a responsible official of management, attesting that the listed product(s)
is still available from the listed plant, can be produced under the same
conditions as originally qualified; i.e., same process, materials, construc-
tion, design, manufacturer's part number, or designation; and meets the
requirements of the current issue of the specification. Failure to provide
the certification shall be cause for removal from the QPL.

4.5 Quality conformance inspection. Prior to conducting quality conformance
inspection, the qualification test program (4.4) shall be conducted by the
contractor, and approved by the procuring activity; and the equipment(s) to

be subjected to quality conformance inspection shall be certified by the
contractor as being identical to the approved qualification sample(s).

Quality conformance inspection shall consist of individual tests (4.5.1)

and sampling plans and test (4.5.2).
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4.5.1 Individual tests. All production equipment shall be subjected
to the tests specified in table II in the sequence as listed.

4.5.2 Sampling plans and tests

4.5.2.1 Sampling test program

4.5.2.1.1 Sampling plan schedule. Production equipment that have
passed the individual tests shall be selected at random in accordnace
with table III.

4.5.2.1.2 Sampling plan tests. Selected equipment shall be subjected
to the tests, in the sequence listed, of the applicable sampling plan
in accordance with table IV.

4.5.2.2 Accept-reject criteria

4.5.2.2.1 Unless otherwise authorized by the procuring activity in
writing, the sampling test program for any one sampling test group
shall be completed and the test results shall show that the equip-
ment(s) has successfully passed the required tests prior to delivery
of any equipment'in‘that group.

4.5.2.2.2 Test failure. When any selected equipment fails to pass

a specified test, the contractor shall stop the test program and notify
the procuring activity of the test failure within 24 hours. Unless
otherwise stipulated by the procuring activity, the failure of any one
test in the test program shall be considered a failure of the test pro-
gram. When failure occurs, the contractor shall prepare a failure
report which shall include a description of the failure, an analysis of
‘the cause of the failure, corrective action proposed, and the extent of
retest praposed.
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for coaxial assemblies.

TEST

APPLICABLE PARAGRAPH

Examination of product,
procedure V

Interface gauge

-Leakage (contaminates), pro-
cedure III

VSWR, procedure III
Altitude compliance

Insertion loss, procedure I

4.6.1.5

4.6.3.1
4.6.4.13.3

4,6.2.1.3
4,6.2.5

4,6.2.3.1

TABLE III. Sampling plan schedule.

Qty of Consecutively No. Tested Total Applicable
__ Produced Items * Per Increment| Tested Sampling Plan
1 to 50 1 1 A
51 to 125 1 2 B
126 to 200 1 3 A
201 to 300 1 4 C
Over 300 1 for each Variable | Repeat this
additional sequence | sequence for
100 each additional
100

* Quantity 1s taken on a continuous basis regardless of quantity on

contract or individual order.
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4,5,2.2.3 Test discrepancy. Any discrepancy that occurs during testing
shall be reported to the procuring activity within 24 hours. Testing
shall continue unless otherwise advised by the procuring activity. The
contractor shall prepare a discrepancy report for procuring activity
approval including a description of the discrepancy, an analysis of the
cause of the discrepancy, corrective action proposed, and the extent of
retest if applicable.

4.5.2.3 Individual tests may continue. For production reasons, indi-
vidual tests may be continued pending the investigation of a sampling
test failure. However, final acceptance of equipment on hand or produced
later shall not be made until it is determined that all equipments meet
all the requirements of this specification.

4.5.3 Defects in equipment already accepted. The investigation of a
test failure could indicate that defects may exist in equipments already
accepted. If so, the contractor shall fully advise the procuring activity
of all defects likely to be found and the methods of correcting them.
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4.6 Methods of inspection

4.6.1 Examination of product

4.6.1.1 Procedure I (egg%geeringracceptance inspection, part 1). The
equipment shall be examined to verify that the physical parameters,
finishes, markings, workmanship, and design and construction comply with
the applicable detail specification and the requirements specified herein.
"If the assembly of parts, or the assemblies, prevent accomplishing the
examination at the conclusion of the assembly process, the examination

may be accomplished at an "in process" inspection point providing that the
test procedure so indicates. Procedure VI herein shall be conducted as
part 2 of the engineering acceptance inspection.

4.6.1.1.1 Physical parameters. Using measuring instruments at least five
times more accurate than the specified tolerances, all the dimensions speci-
fied in the applicable detail specification shall be measured. The measure-
ments shall include concentricity, circularity, surface roughness, angles,
corners and edges.

4.6.1.1.2 Finishes, All finishes used on the squipment shall be verifiea
for compliance with the detail specification requirements. The verification
shall be a certification if the finish is applied by the prime contractor,
or a certificate of compliance 1f the finish is applied by a subcontractor.

4.6.1.1.3 Markings. The assembly shall be examined to verify that the
identification nametags are properly located and securely attached, and

the information contained thereon complies with the requirements of thas
specification. Tags A and B shall also be inspected for proper location,
secure attachment, and information thereon required by the detail specification

4.6.1.1.4 Workmanship. The equipment, including all parts and accessories,
shall be examined to insure *hat the construction of the assembly has been
accomplished in a thoroughly workmanlike manner.

4.6.1.1.5 Design and construction. The prime contractor shall verify that
the design, materials, processes and construction of the equipment comply
with the applicable detail specification.

4.6.1.1.6 Accept-reject criteria (procedure I). If the results of pro-
cedure I tests show that the equipment fails to meet the mechanical
requirements as established by this document, or if the materials, processes,
Tinishes, design and construction, and workmanship fail to comply with the
requirements as established by this document, the equipment shall be
considered to have failed the test.
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4.6.1.2 Procedure lI (damage and deterioration inspection). When

required, the coaxial assembly shall be examined for damage and de-
terioration.

4.6.1.2.1 The flushness of the center contact to dielectric of coaxial
assemblies, the flushness, when specified, of the outer contact to dielectric,
and the dimension between the face of the dielectric and the face of the outer
contact shall be measured and recorded.

4.6.1.2.2 Accept-reject criteria (procedure II). If the results of
this examination reveal that damage or deterioration of any internal
or external components has occurred, the equipment shall be considered
to have failed the test.

4.6.1.3 Procedure IIT (radiographic inspection). When specified, the
equipment ' shall be radiographically inspected for damage and deterioration
in accordance with MIL-STD-453.

4.6.1.3.1 Accept-reject criteria (procedure III). If the results of
this examination reveal that damage or deterioration has occurred, the
equipment shall be considered to have failed the test.

4.6.1.4 Procedure IV (disassembly inspection). The equipment shall be
completelv disassembled and examined for evidence of moisture, damage,
deterioration, or a change beyond specified tolerance limits for any internal
or external components.

4.6.1.4,1  Accept-reject criteria (procedure IV). If the results of this
examination reveal evidence of moisture, damage, or deterioration, 0r a change
beyond specified tolerance limits for any internai or external component, the

equipment shall be considered to have failed the .est.

4.6.1.5 Procedure V (identity certification). If the contractor can certify
that the design, construction, materials, finishes, and processes of the test
sample are identical to the equipment that was subjected to the qualification
test program, the test sample shall be subjected to an examination of product
that shall include measurement of all design interface dimensions and over-all
form factor considerations as specified in the applicable detail specification
and inspection of marking and workmanship to determine compliance with speci-
fication requirements.

4.6,1.5.1 Accept-reject criteria (procedure V). If the contractor
cannot certify that the design, construction, materials, finishes, and
processes of the test sample are identical to the equipment that was sub-
jected to the qualification test program, or i1f the results of this test
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show that the equipment fails to meet the dimensional, marking, and workman-
ship requirements as established by this specification, the equipment shall
be considered to have failed the test.

4.6.1.6 Procedure VI (engineering acceptance inspection, part 2). The
coaxial cable shall be examined to determine its physical parameters, the
workmanship, and the design and construction.

4.6.1.6.1 Physical parameters

4,6.1.6.1.1 Flexible cable., The following characteristics shall be
measured or computed and tabulated as part of the first article report:

a. Using measuring instruments at least five times more accurate
than the tolerances, measure the diameter of the cross section of the
coaxial cable at three-inch intervals to determine the dimensions of the
jacket, moisture seal, outer conductor, dielectric, and inner conductor.
Tabulate the dimensions measured.

b. Count the number of picks per inch, the number of carriers, the
number of ends per carrier, and measure the maXimum and minimum diameters
of the shield strand. Compute the percent of coverage of the inner and
outer braid and angle of shield with the cable axis. The method for com-
puting braid construction shall be as follows:

Percent coverage = (2F - Fz) 100

For round braid: F = NPd » tana = 29P (D + 2t)

sin a C
For flat braid: F=wP , tana = 2wP (D + 2t)
sin a C
WHERE :

the number of strands per carrier

picks per inch

diameter of strands

angle of shield with cable axis (degrees)
diameter of cable under shield (inches)
thickness of flat strip (inches)

the number of carriers

width of the strip (inches)

£ OO E AUZ
o H H o 80 N &
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c. For the inner conductor, measure the diameter of, and count,
the strands. Also measure the over-all diameter of the inner conductor.
(The measurement of the diameters of the strands hall not be required
when the inner conductor has been compacted). Tabulate the measured
and calculated dimensions.

4.6.1.6.1.2 Semi-flexible cable. The following characteristics shall be
measured and tabulated:

a. Using measuring instruments at least five times more accurate
than the tolerances, measure at three-inch intervals the thickness of the
outer conductor, the concentricity of the outer conductor, the diameter of
the dielectric, and the diameter of the inner conductor. Tabulate the
dimensions measured.

b. If the inner conductor consists of compacted strands, the
measurement of the diameter of each strand shall not be required.

4.6.1.6,2 Workmanship. The cable shall be examined as follows to insure
that the construction of the cable has been accomplished in a thoroughly
workmanlike manner:

a. Inspect finishes of all plated surfaces for defects.
b. Examine all parts and surfaces for good machine shop practices.

c. Examine the cable to insure that it 1s free of foreign and
corrosive materials which might detract from the intended operation or
function of the cable during the normal expected life of the cable.

d. ~Examine the cable to insure that all markings are legible.

4.6.1.6.3¢ Design and construction. The prime contractor shall define
the design, material, processes and construction of the coaxial cable.

4.6.1.6.4 Accept-reject criteria, (procedure VI). If there is any
evidence of plated surface defects or foreign and corrosive materials,
the cable shall be considered to have failed the test.
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4.6.2 Electrical tests

4.6.2.1 Voltage standing wave ratio (VSWR) tests. The VSWR test pro-
cedures specified herein shall be accomplished by either the slotted

line, reflectometer, or swept slotted line method, requiring the following
test apparatus as applicable; a slotted line and related instrumentation,
reflectometer setup, or a swept slotted line and related instrumentation,
and necessary terminationm.

4.6.2.1.1 Procedure I (VSWR engineering acceptance test). Procedure I
shall determine VSWR engineering acceptance of the equipment.

4.6.2.1.1.1 Test conditions. Test conditions for procedure 1 shall be those
applicable to the method selected (4.6.2.1.1.2, 4.6.2.1.1.3, or 4.6.2.1.1.4).
The overgall accuracy of the VSWR measuring dev1ce(s) shall be such that the
(absolute VSWR) = (measured VSWR) +0.08* (maximum specified VSWR - 1).

(NOTE: *0.10 for frequencies above 12 GHz.) If the coaxial assembly being
tested is a type B or type D assembly, the right angle connector shall be
considered the input end of the assembly.

4.6.2.1.1.2 Test method 1 - Slotted line. When using the slotted line
method, measurements shall be made at frequency increments not greater
than 0.01 GHz between 0.03 and 0.50 GHz, 0.025 GHz between 0.50 and S CHz,
0.05 GHz between 5 and 10 GHz, and 0.10 GHz above 10 GHz. The measured
data shall be recorded on a tabulation sheet or plotted on 8- by 10-inch

graph paper.

4.6.2.1.1.3 Test method 2 - Reflectometer. When using the reflectometer
method for recording VSWR, a complete curve shall be recorded by an X-v
recorder using 8- by 10-inch graph paper (10 by 10 to the inch). Calibration
curves that represent the maximum VSWR to be measured and the limits of the
band of doubt (see 6.4.3) shall be plotted on the graph paper. Curves shall
be plotted with a limit of 1 octave per plot.

4.6.2.1.1.3.1 VSWR calibration curves shall be plotted in increments of
0.1 between VSWR limits of 1.1:1 and 1.9:1, and 0.2 above a VSWR of 2:1
and grid markers along the horizontal axis to represent t.e following
frequency increments:

a. 0.01-GHz increments between 0.03 and 0.50 GHz

b. 0.025-GHz increments between 0.50 and 5 GHz

c. 0.05-GHz increments between 5 and 10 GHz

d. 0.10-GHz increments between 10 and above.
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4,6,2.1.1.3.2 Using the VSWR curves of 4.6.2.1.1.3.1, the VSWR shall be
tabulated at the frequency increments specified under 4.6.2.1.1.3.1.

4.6.2.1.1.3.3 Prior to accomplishing VSWR measurements, the maximum VSWR
calibration curve shall be rechecked to insure repeatability of the curve.
If values of VSWR are within the band of doubt, the VSWR shall be measured
using the slotted line method in sufficiently close increments to define a
smooth curve structure, but at increments not greater than those specified
in 4.6.2.1.1.2; or the VSWR shall be measured by the reflectometer method
using the expanded reflectometer scale to define a curve, but the expanded
curve shall cover the entire paper (8 by 10 inches).

4.6.2.1.1.4 Test method 3 - Swept slotted line. When using the swept
slotted line, the VSWR measurements shall be recorded Ly an X-Y recorder
using 8- by 10-inch graph paper (10 by 10 to the inch). The traces shall
he an X-Y plot of dB/cm versus frequenc, and shall be piocted with a

limit of 1 octave per plot at a minimum sweep rate of 30 seconds per
frequency band. If equipment under test exhibits an abrupt change in VSWR,
the sweep rate shall be further slowed to assure that the pen of the X-Y
recorder can follow these abrupt changes. The traces shall be marked at
frequency increments of not greater than 0.01 GHz between 0.30 and 0.50 GHz,
0.025 GHz between 0.50 and 5 GHz, 0.05 GHz between 5 and 10 GHz, and 0.10
GHz above 10 GHz, and labeled at not greater than four times the increments
specified. In addition, the plot shall have a nomograph that converts dB/cm
to VSWR, and shall identify the test sample, the test date, the serial
number, the technician performing the test, the general and detail test
procedure, and the maximwm allowable VSWR,

4.6.2.1.1.4.1 Using the VSWR traces of 4.6.2.1.1.4, the VSWR shall be
tabulated at the frequency increments specified in 4.6.2.1.1.4,

4.6.2.1.1.4.2 Prior to accomplishing the VSWR measurement, adjustments
should be made to insure that the frequency and sweep width of the sweep
signal generator are set to the desired bandwidth within the limitation of
the equipment. (Additional sweep generators shall be used if required to
achieve the desired bandwidth.) Precaution shall be taken to insure that
the X-sensitivity of the recorder 1s adjusted to accommodate the entire
sweep and that the plot will be approximately in the center of the graph
paper for the entire frequency range.

4.6.2.1.1.5 Accept-reject rriteria (procedure I). If the VSWR of the
equipment under test exceeds the value specified i1n the applicable detail
specification, the equipment shall be considered to have failed the VSWR
engineering acceptance test.
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4.6.2.1.2 Procedure II (VSWR comparison test). The VSWR comparison test
shall check the electrical performance of the equipment before, and after,
certain mechanical and environmental tests.

4.6.2.1.2.1 Test conditions. Test conditions for procedure IT shall be
those applicable to the method selected (4.6.2.1.2.2, 4.6.2.1 2.3. or
4.6.2.1.2.4), and those additionally specified in 4.6.2.1.1.1.

4.6.2.1.2.2 Test method 1 - Slotted line. When using the slotted line
method, measurements shall be made at frequency increments rat greater

than 0.02 GHz between 0.03 and 0.50 Giic, u.0S GHz between U.50 and 5 GHz,
0.10 GHz between 5 and 10 GHz, and 0.20 GHz above 10 GHz. If values of
VSWR are within the band of doubt, the VSWR shall be measured in sufficient-
ly claose increments to define a smooth curve structure, but at increments
not greater than those specified in 4.6.2.1.1.2. The measured data shall be
recorded on a tabulation sheet or plotted on 8- by 10-inch graph paper.

4.6.2.1.2.3 Test method 2 - Reflectometer. The reflectometer

method shall be accomplished as specified in procedure I (4.6.2.1.1.3).

4.6.2.1.2.4 Test method 3 - Swept slotted line. The swept slotted
line method shall be accomplished as specified in procedure I (4.6.2.1,1.4).

4.6.2.1.2.5 Accept-reject criteria (procedure II). If the reflection co-
efficient of the equipment as measured prior to, and after, meehanical or
environmental tests, fails to remain within +10 percent within the neighbor-
hood of +2 percent frequency search, or 0. 02, whichever 1s greater; or 1f
the VSWR exceeds the value spec1f1ed in the deta11 specification, the
equipment shall be considered to have failed the VSWR comparison test.

4.6.2.1.3 Procedure IIT (VSWR production test). The VSWR production test
shall determine the VSWR of the production equipment.

4.6.2.1.3.1 Test conditions. Test conditions for procedure III shall be
those applicable to the method selected (4.6.2.1.3.2, 4.6.2.1.3.3, or
4.6.2.1.3. 4) and those additionally specified in 4.6.2.1.1.1.

4.6.2.1.3.2 Test method 1 - Slotted line. When using the slotted

line method, measuréments shall be made at frequency increments not greater
than 0.04 GHz belaw 0.50 GHz, 0.10 GHz between 0.50 and 5§ GHz, 0.20 GHz
between 5 and 10 GHz, and 0.40 GHz above 10 GHz. The measured data shall be
recorded on a tabulation sheet or plotted on 8- by 10-inch graph paper.
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4.6.2.1.3.3 Test method 2 - Reflectometer. The reflectometer method
shall be accomplished as specified in procedure I (4.6.2.1.1.3).

4.6.2,1.3.4 Test method 3 - Swept slotted line. The swept slotted line
method shall be accomplished as specified in procedure I (4.6.2.1.1.4),
except the permanent record may be an X-Y recording or a photographic
record taken from an oscilloscope display. (Tabulation is not required.)
(On photograph tabulate only the ends of the band.)

4.6.2.1.3.5 Other test methods. Other test methods may be used when
approved by the cognizant engineering activaty.

4.6.2.1.3.6 Accept-reject criteria (procedure III). If the VSWR of the
equipment under test exceeds the value specified in the applicable detail
specification, the equipment shall be considered to have failed the VSWR

production test.
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4.6.2.2 Impedance test. The impedance test shall determine the charac-
teristics impedance and the impedance uniformity (peak-to-peak variation)
of the coaxial assembly. Variations in dimensions, dielectric material,

or manufacturing procedures can produce changes in the characteristic im-
pedance or impedance uniformity. These changes generate reflections and

degrade the electrical performance of the coaxial assembly.

4.6.2.2.1 Test setup

4.6.2.2.1.1 Test equipment. The impedance of the test sample shall be
determined by means of a Time Domain Reflectometer which has a system pulse

rise time not in excess of 150 picoseconds and resolution of 0.1 ohm through-
out the length of the test sample.

4.6.2.2.1.2 Test conditions. This test shall be conducted under room
ambient conditions (4.3.1.1) and as specified herein.

4.6.2.2.2 Procedure. The impedance test shall be conducted as follows-

a. Insert an a1r line with a calibration of S0 +0.1 ohm 1n series
with the test sample between the test equipment and the input end of the
test sample,

b. BEstablish a SO-ohm reference line on the graph paper.

c. Record the impedance of the test sample on calibrated rectangu-
lar coordinates using 8- by 10-inch graph paper (10 by 10 to the inch) and
a scan rate of 20 feet of cable per minute. Identify the plots of the air
line reference, the input interface, the entire length of the test sample,
the output interface and any required terminating networks.

d. Examine the permanent record to ascertain the maximum and minimum
points of the impedance plot and identify the value of these points.

4.6.2.2.3 Accept-reject criteria. If the impedance of the test sample 1s
different than 50 *1 ohm, the sample shall be considered to have failed
the impedance test.
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4,6.2.3 R-f insertion loss tests. The test procedures specified herein
shall determine the r-f insertion loss characteristics of the assembly.

4,.6.2.3.1 Test setup

4.6.2.3.1.1 Test equipment and apparatus. A signal generator, matched
loads, detectors, and associated instrumentation shall be required. The
test equipment shall be capable of providing a continuous measurement of
r-f insertion loss over the required frequency ranges. In addition,
procedure IIT (4.6.2.3.4) shall require apparatus capable of applying a
force to the cable component of the assembly while the body of the inter-
face component 1s rigidly supported

4.6.2.3.1.2 Test conditions. Uniess otherwise specified in the detail
specification, the test shall be conducted under room ambient conditions
(4.3.1.1) and as specified herein. The insertion loss versus frequency
shall be plotted on rectangular coordinate graph paper 10 by 15 inches
(10 divisions per inch) with precaution being taken to insure that the
plot is so positioned that both the 0dB reference plot and the insertion
loss plot are clearly legible. The permanent record shall be calibrated
and capable of differentiating an insertion loss change of 0.05 dB. The
measuring system response shall be such that an insertion loss variation
of 1.0 dB with a frequency width as narrow as 0.02 GHz will be displayed
with degradation limited to less than 20 percent.

4.6.2.3.2 Procedure I (r-f insertion loss). An appropriate test setup
shall be assembled to measure the power delivered to a load by a generator
before and after insertion of the test sample. Precaution shall be taken
to insure that the reflected energy does not affect the output of the
generator. (Reference 6.4.4.)

4.6.2.3.2.1 Accept-reject criteria (procedure I). If the measured in-
sertion loss 1s equal to, or less than, the value specified in the detail
specification, the assembly shall be considered to have passed the r-f
insertion loss test.

4.6.2.3.3 Procedure II (insertion loss uniformity). The r-f insertion

loss uniformity shall be determined by measuring the fine structure variationm
(reference 6.4.5) of the r-f insertion loss. The permanent record obtained
in procedure I ‘(4.6.2.3.2) shall be measured to determine the maximum value
of fine structure variation within the specified bandwidth.

4,6.2.3.3.1 Accept-reject criteria (procedure II). The assembly shall be
considered to have failed the insertion loss uniformity test 1f the assembly
fails to meet the criteria specified in the detail specification.
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4.6.2.3.4 Procedure III (insertion loss stability). The insertion loss
stability test shall determine the integrity of the junction between the
cable and the interface components when they are subjected to side acting
forces. This test shall be conducted as follows:

a. Mount the coaxial assembly with the input interface rigidly
supported so the applied side acting forces are not transmitted to the
electrical interface between the test sample and the measurement system.
Connect the test sample in the measurement system.

b. Perform an r-f insertion loss measurement as specified in
procedure I herein (4.6.2.3.2).

c. Apply a force (numerically in pounds) equal to ten times the
outside diameter of the cable component (in inches) at a point whose
distance (in inches) from the rear of the interface component equals two
times the outside diameter of the cable component. This force shall be
applied perpendicular to the major axis of the cable component via a
1/2 by 1/2-inch rigid flat steel plate.

d. While the force specified in 4.6.2.3.4c 1s being applied,
measure the r-f insertion loss and record the measurement on the same
permanent record as specified in 4.6.2.3.4b,

e. Measure three additional r-f insertion losses while the force
specified in 4.6.2.3.4c is being applied, except apply the force in each
of the three remaining quadrants. Record each measurement on a permanent
record as specified in 4.6.2.3.1.1. When the required measurements are
completed, the permanent record shall show 5 r-f insertion loss measure-
ment traces.

£f. Repeat procedures specified in 4.6.2.3.4a through 4.6.2.3.4e,
except the other primary interface of the coaxial assembly shall be used
as the input.

4.6.2.3.4.1 Accept-reject criteria (procedure I1I). If the r-f inser-
tion loss measurement traces vary from one to another more than the value
specified in the applicable detail specification, the coaxial assembly
shall be considered to have failed the insertion loss stability test.

4.6.2.3.5 Procedure IV (r-f insertion loss for replaceable interface
components). The replaceable interface component shall be connected 1in
the test system and measured for r-f insertion loss over the required

frequency test range(s) specified in the applicable detail specification.

4.6.2.3.5.1 Accept-reject criteria (procedure IV). If the r-f insertion
loss for the replaceable interface 1is greater than the value specified in
the applicable detail specification for the specified frequency range, the
replaceable interface component shall be considered to have failed the test,
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4.6.2.4 Corona-high potential iv... The corona-high potential test shall
determine the ability of the coaxial assembly to meet the high potential
requirements and to establish the corona extinction poant.

4.6.2.4.1 Test setup

4.6.2.4.1.1 Test equipment. A high voltage source, corona free-adapters,
fault indicator, an oscilloscope, and associated instrumentation shall be
Tequired.

4,6,2.4.1,2 Test conditions. This test shall be conducted under room
ambient conditions (4.3.1.1) and as specified herein.

4.6.2.4.2 Procedure

4.6.2.4.2.1 The test setup shall be energized without the test sample to
insure that 1t 1s curona-free a minimum of 1000 volts above the requireu
test voltage (as specified in the detail specification) and does not break-
down 1000 volts above the high potential test voltage (as specified in the
detail specification).

4.6.2.4.2.2 The coaxial assembly shall be inserted in the test setup with
corona free mating connectors attached to each end of the assembly. Sealant
materials shall not be used in either the mating connectors or the connectors
on the assembly under test.

4.6.2.4.2.3 The 60-cycle voltage shall be slowly raised from zero to the
test voltage as specified in the applicable detail specification as uniformly
as possible, at a rate of approximately 500 volts per second, until initie-
tion of corona is observed on the oscilloscope. THe voltage shall then be
raised from the point of corona initiation to the high potential voltage
specified i1n the detail specification. The voltage shall then be slowly
decreased until corona 1s extinguished.

4.6.2.4.3 Accept-reject criteria. If the corona extinction level is
equal to, or greater than the value specified in the applicable detail
specification, and no evidence of breakdown 1s indicated, the test sample
shall be considered to have passed the corona-high potential test.

4,6.2.5 Altitude compliance test. The altitude compliance test shall
determine the abality of the coaxial assembly to meet the high potential
and corona requirements under the conditions specified herein.
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4.6.2.5.1 Test setup

4.6.2.5.1.1 Test equipment. A high voltage source, corona-free adapters,
a fault indicator, an altitude chamber, oscilloscope, and associated 1in-
strumentation shall be required.

4.6.2.5.1.2 Test conditions. This test shall be conducted at room
ambient temperatures (4.3.1.1) at the maximum altitude specified for
the assembly being tested (see 3.5.3.2).

4.6.2.5.2 Procedure

4,6.2.5.2.1 The test setup shall be energized without the test sample to
insure that it is corona~free a minimum of 1000 volts above the test voltage
required for the corona test and does not breakdown at 1000 volts above the
test voltage required for the high potential test at the specified test
altitude. (See applicable detail specification.)

4.6.2.5.2.2 The chamber shall be returned to room ambient conditions and
the assembly shall be inserted in the test setup with corona-free mating
connectors attached to each end of the coaxial assembly under test. (Seal-
ant material shall not be used in either the mating connector or the
connector on the assembly under test.)

4.6.2.5.2.3 The test setup shall be as required to apply voltage between
the inner conductbr and the outer conductor of the assembly.

4.6.2.5.2.4 The barometric pressure shall be decreased in the chamber to
the condition specified in 4.6.2.5.1.2 and maintained at that altitude for
1 hour.* (*For production testing, the chamber time shall be 15 minutes.)

4.6,2.5.2.5 At the end of the l-hour period, the voltage shall be slowly
increased at a maximum rate of 500 volts per second to the test voltage
required for the high potential and corona test as specified in the detail
specification and maintained for 1 minute while monitoring the fault indi-
cator for evidence of a disruptive discharge and leakage current.

4.6.2.5,2:6 The test voltage shall be slowly decreased until corona is
extinguished.

4.6.2.5.2.7 The coaxial assembly shall be subjected to the examination
of product, procedure 1I (4.6.1.2).
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4.6.2.5.3 Accept-reject criteria. The coaxial assembly shall be considered
to have passed the altitude compliance test if:

a. There 1s no evidence of breakdown while the voltage is being
applied.

b. The corona extinction level 1s equal to, or greater than, that
specified in the detial specification.

c. The assembly passes the accept-reject criteria specified in
4.6.1.2.2.
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4.6.2.6 Power handling capability test. The power handling capabilaty
of the test sample shall be determined by subjecting the assembly to rated
power at the altitudes and temperatures specified herein.

4.6.2.6.1 Test setup

4.6.2.6.1.1 Test equipment. A temperature-altitude chamber, high power
terminations, a power source, and associated instrumentation shall be
Tequired.

4,6.2.6.1.2 Test conditions

a. Temperature sensing devices (see 4.3.2) shall be used to measure
chamber and test sample conditions, and chamber and test sample conditions
shall be stabilized (see 4,3.1.3) prior to each step in the test nrogram.

b. The upper frequency used shall be within 10 percent of the upper
frequency limit of the sample under test. The lower frequency shall be
within 0.10 GHz of the low end of the band, and the third frequency shall
be the approximate center of the frequency range.

c. If a peak power rating 1s specified in the detail specificataon,
the assembly shall be subjected to the peak power rating for 1 hour at a
frequency within 10 percent of the high end of the band.

d. Test shall be conducted while the test sample 1s being subjected
to the high temperature and high altitude conditions specified in 3.5.3.1
and 3.5.3.2.

e. The VSWR of the load shall be a minimum of 1.75:1.
4.6.2.6.2 Procedure
4.6.2.6.2.1 The assembly shall be placed in the test chamber and the power
handling capability of the test sample shall be determined by energizing
the test sample at full rated power as specified in the detail specification.
4.6.2.6.2.2 The time period for the low and middle frequencies tested
shall not be less than 20 minutes. The time period for the high frequency
tested shall not be less than 1 hour,
4.6.2.6.2.3 The chamber and equipment temperature shall be returned to,

and stabilized at, room temperature (4.3.1.1) between each application
of high power.
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4.6.2.6.2.4 The assembly shall be subjected to the peak power specified
in the applicable detail specification for a period of 1 hour within 10
percent of the specified high frequency.

4.6.2.6.2.5 At the conclusion of v.c power handling test the assembly
shall be removed from the chamber and shall be subjected to examination
of product, procedure II (4.6.1.2) and a gauge test as specified in
4.6.3.1,

4.6.2.6,3 Accept-reject criteria. If the assembly completes the power
test without breakdown and passes the accept-reject criteria of 4.6.1.2.2
and 4.6.3.1.3, the equipment shall be considered to have passed the test.

4,6.2.7 R-f leakage test. The r-f leakage test shall determine that
the r-f energy leaked from an assembly 1s within specified limits.

4.6.2.7.1 Test setup

4,.6.2.7.1.1 Test equipment. Test equipment used to perform the r-f

leakage test shall meet the requirements of 4.3.4. The test equipment
listed on sheet 1, figure 1 shall be required to perform this test and
it shall be capable of performing satisfactorily throughout the design
frequency range of the assembly. The apparatus described on sheets 2

through 7, of figure 1 shall also be required.

4.6.2.7.1.2 Test conditions. Test shall be conducted under room ambient
conditions (4.3.1.1) and as specified herein.

4.6.2.7.2 Procedure

4.6.2.7.2.1 Test frequencies shall be selected to insure complete
scanning of the design frequency range of the assembly.

4.6.2.7.2.2 R-f leakage measurements shall be made at each interface
and, for braid shield constructions, at a minimum of three points along
the cable component of the coaxial assembly, wnen applicable.

4.6.2.7.2.3 The test routine for a single test frequency at a particular
point shall be as follows-

a. RECORDER CALIBRATION:

Step 1: Connect the test equipment as shown on figure 1, sheet 8.
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EQUIPMENT
ITEM

1

10
11
12
13

14

EQUIPMENT NOMENCLATUREL

Microwave Sweep Oscillato:

Directional Coupler
Variable Attenuator

Isolator

Directional Coupler
Harmonic Frequency Convertcr

Network Analyzer with Gain
Indicator Plug-In

X-Y Recorder
Fixed Attenuator
Test Cavity

D-C Oscilloscope
Frequency Meter

Detector Mount

Short Circuit Assy

REQUIRCD PERTORMANCE
PARAMI TERS

Leveled output variable
0 to 100 mw manimum

20 dB
Variable 0 to S0 dB
20 dB isolation minimum

10 4B

20 dB

(See sheet 2 of 10)

(See sheet 3 of 10)

FIGURE 1 {Sheet 1 of 10).

R-f leakage test equipment and setup.
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UG1094/U {Modified)
(See Below)

Ea 12 - _
3/8-32UNEF  {LBRNT)
(i)lc?fzgfldor i‘Fﬂ place) Foro goble <“o.5 . 01A~1.500 £0.00i-1.0~Copper-
60 Wo ,
For Coble‘g 0.5 1n. DIA~2.375 £0.0001,D~Copper=
0.062 Woll"®

|
I
|
|
|
|
|
i
'
]
'
|
)
1
(
)

- - e mm wm sm s em e

CAVITY ~{RREQ-D)

Brosswasher~ Hole to Fit Center Conductor —
Soider 1 place

DIMENSIONS IN INCHES 0.2%0 ¥
, £0.003 DA
—————
CODE LETTER A CODE _LETTER B
LENGTH CABLE DIA CABLE DIA
FREQUENCY {Inches) FREQUENCY < 0.5 In. >0.5 In

0.3 to 0 6 GHz 84 0.3 to 0 6 GHz [ 0 500 +0.005 | 0 750 +0 003

1 0.6 to 2 GHz 36 0.6 to 2 GHz 0.250 +0.003 | 0.375 +0.003
2 to 8 GHz 24 2 to 8 GHz 0.150 +0 003 | 0.250 +0 003
8 to_ 18 GHz 24 8 to 18 GHz U.I50 U UUSTTU 23U U UUS

FIGURE 1 (Sheet 2 of 10).

R-f leakage test equipment and setup.
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BRASS RETAINING RING
0.10 THICK X 1.2% 0.0.
SOLDER IN PLACE

COPPER TUBE

CABLE DIA, < 0. Skas~
1,025 1.D. - 0.05 WALL

CABLE DIA. > 0 .5iige
1.875 LD, - 0.062 WALL

12

DIMENSIONS IN INCHES SHORT CIRCUIT ASSEMBLY (2 REQD)

(@ TEFLON TUBE - SLIP FIT OVER COPPER TUBE
+0.000

FOR CABLE « 0.5-INCH DIA. - 1.499 -0 005 0D

FOR CABLE > 0.5-INGH DIA. - 2.374 *2-009 0.p.

@ TEFLON SPACER - TIGHT SLIP FIT INTO (3) AND  (5) (SEE SHEET 4)
FOR CABLE < 0.5-INCH DIA. - 1.499 *0 300 0.p. AT Max.DpIA.

FOR CABLE > 0.5-INCH DIA. - 2,374 :g-ggg 0.0. AT MAX.DIA.

BRASS FERRULE (SEE SHEET S) - SOLDER IN PLACE ON COPPER TUBE
BRASS - SPLIT BUSHING (SEE SHEET 6)
BRASS RING (SEE SHEET 7)

clcle

FIGURE 1 (Sheet 3 of 10). R-f leakage test equipment and setup.
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(:) TEFLON SPACER

] [

117

|

} F G
[

I ‘ |

4 L ————
C.

HEE fo__ Ti6HT sup FIT InTo (3) N0 (5)

—_ —-ﬁc P

DIMENS | Y
PLENRIONS. LIS ST ASSEMBLIES WITH CABLE < 0.5-INCH DIA.

CODE 0.3 to 0.6 GHz 0.6 to 2 GH:z 2 to 8 GHz 8 to 18 GHz
A 13.800 £0.010 4.779 +0.005  |1.740 +0.005 0.700 +0.005
B 4,600 £0.005 1.593 £0.005 0,900 0. 005 0.350 20.005
+0.000 +0.000 +0.000
c 4.600 -0.005 1.593 £0.005  0.420 -0.005 0.175 -0.005
) 8.520 20,005 2,949 £0.005  |1.300 £0.005 0.450 £0.005
E 7. 640 20,005 0.916 %0.005 0220 %0.005 0,125 %0 005
+0.000 +0.000 +0.000 +0.000
F 1.000 -0.005°T41 1,000 -0.005°T4; 000 -0.005 1.000 -0.005 DIA-
T 1.125 DIA. /o, | 1.125 DIA. 7o 1,125 DiA. o | 1.125 DIA. /o
R 1.410 DIA. Jo | 1.410 DIA. o . 410 DIA o |1 410 DIA &
+0. 000 +0.000 +0, 000 +0. 000
F 1.499 -0.005°™A1 1. 499 -0.000PTAh 499 -0.005PTA-| 1 499 -0.005 DIA-

FOR_CABLE ASSEMBLIES WITH CABLE > 0 5-INCH DIA.

CODE 0.3 to 0.6 GHz 0.6 to 2 GHz 7 to 8 GHz 8 to 18 GHz
+0.000 +0.000 +0.000
F 1.800 -0.005°*| 1.800 -0.005°* 1 .800 -0.005°TA- N/A
G 2.000 DIA. Z=_  ]2.000 DIA. /» |2.000 DIA. /v N/A
H 2.200 DIA /o |2.200 DIA. /e [2.200 DIA /Ze_ N/A
+0.000DIA. +0‘OOODIA. +0‘OOODIA.
J 2.374 -0.005 2.374 -0.005 ""P2.374 -0.005 N/A

FIGURE 1 (Sheet 4 of 10). R-f leakage test equipment and setup.

43



MIL-C-87104 (USAF)

S

Downloaded from http://www.everyspec.com

]
8 g

A e
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|
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€

DIMENSIONS IN INCHES

@ BRASS FERRULE

L‘_ DIA TO SLIP OVER AND SWEAT SOLDER TO (.125 DIA COPPER TUBE

FOR CABLE ASSEMBLIES WITH CABLE < 0.5-INCH DIA

CQDE 0.3 to 0.6 GHz 0.6 to 2 GHz 2 to 8 GHz 8 to 18 GHz
+0.005 +0.005 +0.005 +0.005
n 4,600 -0.000 1.597 -0.000 0.420 -0.000 0.175 -0.000
B 1.960 £0.002 0.677 +0.002 0.180 *0.002 0.07S +0.002
s L Lo Lo
D 1.410 £0.002 DIA. |1.410 +0.002 DIA. | 1.410 20.002 DIA. |1.410 #0.002 DIA.
+0.005 +0.005 +0.005 +0.005
E 1.470 -0.000 DIA.|1.470 -0.000 DIA. | 1.470 -0.000 DIA |1.470 -0.000 DIA.
| FOR CABLE ASSEMBLIES WITH CABLE - 0,5-INCH DIA
—CODE 0.3 to 0.6 GHz __[0.6 to 2 Gz 2 to 8 Ghz 8 to 18 GHz
D 2.270 $0.002 DIA.|2.270 $0.002 DIA. | 2.270 $0.002 DIA. N/A
+0.005 +0.005 +0.005
E 2.345 -0.000 DIA. {2.345 -0.000 DIA. | 2.345 -0.000 DIA. N/A

FIGURE 1 (Sheet 5 of 10).

R-f leakage test equipment and setup.
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= A (2 REQUIRED)
-ﬁ le—8

a—-—r :Q\

] . \
t 4 c \\ \
) E e I

§ j )
| y
a =
{ e

BRASS - SPUT BUSHING

EASILY OVER TEST

1

DIMENSIONS IN INCHES f:2_DIA. TO SLIP CABLE
FOR CABLE ASSEMBLIES WITH CABLE < 0.5-INCH DIA. _
CODE {0.3 to 0.6 GHz 0.6 to 2 GHz 2 to 8 GHz 8 to 18 GHz
A 4,600 +0.010 1.593 £0.007 0.400 *0.00S 0.145 +0,.003
B 0.125 $0.001 0.094 0,001 0.060 +0.001 0.020 +0.001
C 1.125 £0.001 DIAJI.125 *0.001 DIA. |1.125 20,001 DIA. |1.125 ¥0.001 DIA
+0.000 +0.000 +0.000 T 40.000
1.025 -0.003 DIA.l1.025 -0.003 DIA. |1.02540.003 DIA. |1.025 -0.003 DIA.
L L e L
FOR CABLE ASSEMBLIES WITH CABLE > 0.5-INCH DIA.
“CODE 0.3 to 0.6 GHz 0.6 to 2 GHz 2 to 8 GHz 8 to 18 GHz
¢ | 2.000 £0.001 DIA. 2.000 :0.601 DIA.| 2.000 20.001 DIA, N/A
+0.000 +0.000 +0.000
1.900 -0.003 DIA | 1.900 -0.003 DIA 1.900 -0,003 DIA, N/A
J l= Lo Lo

FIGURE 1 (Sheet 6 of 10).

R-f leakage test equipment and setup.
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(® erass RING

1T

-

|
Li¥:--‘

} -l B

!

DIMENSIONS IN INCHES

FOR CABLE ASSEMBLIES WITH CABLE < 0.5-INCH DIA.
CODE 0.3 to 0.6 GHz 0.6 to 2 GHz 2 to 8 GHz 8 to 18 GHz

A | 6.560 £0.010 2.270 £0.00S 0.600 20.003 0.025 £0.002
0,002 +0.002 36,002 +0.003

8 | 4.475 -0.000 1.499 -0.000 0,340 -0.000 0.125 -0 000
+0.005 +0.005 +0.005 +0.005

¢ | 4.600 ~0.000 1.593 -0.000 0.420 -0.000 0.175 -0.000

D | 1.125 +0.001 DIA. | 1.125 #0.001 DIA. | 1.125 $0.001 DIA. | 1.125 £0.001 DIA.

E | 1,410 0.001 DIA. | 1.410 #0.001 DIA. | 1.410 £0.001 DIA. | 1.410 $0.001 DIA.

F 1.470 :g:ggg DIA. | 1.490 tg:ggg DIA- 1y 470 igfggg DIA. 11 470 tg:ggg DIA.

¢ |1.025 :g:ggg DIA. 1 1.025 tg:ggg DIA. |1 025 tg:ggg DIA. 11 025 tg:ggg DIA.

i

FOR CABLE ASSEMBLY WITH CABLE > 0.5-INCH DIA.

CODE 2.3 to 0.6 GHz 0.6 to 2 GHz 2 to 8 GHz B to 18 GHz
2.000 +0.001 DIA. | 2.000 £0.001 DIA. | 2.000 £0.001 DIA. N/A
E | 2.270 +0.001 DIA. | 2.270 £0.001 DIA. | 2 270 *0.001 DIA. N/A
70,005 +0.005 +0.005
F 2.345 -0.000 DTA- | 2.345 -0.000 PTA" | 2.345 -0.000 PTA- N/A
+0.000 0. 000 0,000
¢ {1.500 -0.004 "™ |1.500 -0.004 ¥ | 1.500 -0.004 PTA N/A

1
FIGURE 1 (Sheet 7 of 10). R-f leakage test equipment and setup.
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Step 2: With equipment warmed up and operating, set the sweep
oscillator to sweep over a minimum 5 percent bandwidth containing the
intended test frequency.

Step 3: With the sweep oscillator operating at a convenient output
level and using the variable attenuators for test channel level set,
record calibration traces on the X-Y recorder corresponding to 40-; 50-,
60-, 70-, 80-, 90- and 100- dB ratios of reference channel to test channel
signal level versus frequency. If more than one leakage measurement 1s
intended, remove the calibration record sheet from the recorder and retain
for future use as a calibration overlay.

b.  CAVITY ADJUSTMENT AND "Q' MEASUREMENT:

Step 4: Install test unit or mated interface pair in the test cavity
using appropriately sized short circuits (see figure 1, sheets 3 through 7).

Step 5: Connect the equipment as shown in figure 1, sheet 9. Set
the variable attenuators to '0" dB.

Step 6: With the test equipment warmed up and operating, set the
sweep oscillator to sweep over the same frequency range used for recorder
calibration (see 4.6.2.7.2.3a). Adjust oscillator output level and
oscilloscope gain controls for usable scope presentation.

Step 7: Adjust spacing between cavity short circuits until TEM
resonance, as indicated by oscilloscope presentation, is centered on test
frequency. Keeping the spacing between the short circuits approximately
constant, slide the combination with respect to the cavity coupling probe
to obtain maximum amplitude of the selected resonance. Verify that the
selected mode is TEM by holding one short circuit fixed and sliding the
other while observing the oscilloscope. The electrical dimensions of the
cavity are such that several TEM modes as well as TE and TM modes can exist
within the frequency range being observed. TEM modes can be identified by
{1) for a given change in cavity length they undergo a greater frequency
shift then TE or ™M modes and (2) they maintain a nearly constant amplitude
for small changes in cavity length.
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Step 7: Oscilloscope presentation
Selected Short circuits
K resonance Y Adj. for max.
e -
LA X / " A
N / Y L 51
ol A~
Measurement
frequency N
(Fo)
R A
L A

-

1.

|

N
W o AN
N

Change of resonaant frequency (AF) resulting
from small increase in cavity length.
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Step 8-  After verifying that the selected mode is TEM, readjust
the short circuit to center the mode at the test frequency.

/— Selected resonance

res
FN
N

. P
NN Y

[
Le,
Step 9: Adjust oscilloscope controls to establish maximum deflection
at a convenient level.

Step 10: Set sweep oscillator rarkers to coincide with ''base" of

selected resonance curve.
[ Markers

T /14”‘

| \

Step 11: Set sweep oscillator to 'marker sweep'" mode and adjust
markers to yield symmetrical display of resonance curve On scope.

/—— Selected resonance

Ty

e

—-{ p=— Frequency between markers
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Step 12: Adjust variable attenuator to insert 3 dB attenuation and
note level on oscilloscope corresponding to this condition. Remove 3 dB

attenuation.

‘/—- 3 dB attenuation

st >-e—— (0 dB attenuation

Step 13: Use frequency meter to determine the frequency spacing
between the 3-dB points on the resonance curve.

x—- 3-dB points

~ s

Frequency difference
between 3-dB points

Step 14: Calculate the Q of the cavity €or this condition by
dividing the resonant frequency by the difference in frequency
between the 3-dB points. Record this value for future calculation
of test sample leakage.
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CAUTION: Use estreme care not to disturb the cavity adjustment until
leakage measurements are completed.

c.  LEAKAGE MEASUREMENT:

Step 15: Being careful not to disturb the test sample and cavity
adjustment obtained in step 8, connect the test equipment as shown in
figure 1, sheet 10. Set the sweep oscillator to sweep the frequency
range of step 2 and record a trace of leakage energy over this frequency
range.

Step 16: Identify the recorded leakage level at the cavity resonant
frequency.

Step 17: Determine and record the physical spacing between the faces
of the short circuits. This determination may be made by measuring the
distance between accessible locations on the adjustment handles and
correcting by the distance from these locations to the face of the short
circuits.

Step 18: Determine the dB value which corresponds to a power ratio
equivalent to the cavity Q measured in step 14 by (dB = 10-log Q).

Step 19: Increase the numerical value measured in step 16 by the dB
value determined in step 18. The resultant dB value represents the ratio
of power flowing in the test sample to the energy ''leaked" from the test
sample over the length determined in step 17.

Step 20 Calcnlate the r-f leakage power ratio for a 12-inch length
of cable component by decreasing the numeric value determined in steo 19
by the factor of:

10 log 12
length (inches) of spacing determined
in step 17. .

Step 21: Mated interface pairs shall be measured by the same pro-
cedure described above for cable with the measured value being corrected
for the leakage attributable to the length of cable contained between the
short circuits.
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4,6.2.7.2.4 Measurements at each required test frequency shall be made
in accordance with the requirements of 4.6.2.7.2.2 and 4.6.2.7.2.3.

4.6,2.7.2.5 The r-f leakage power ratio values determined in 4.6.2.7.2.3,
steps 20 and 21, for each test frequency and each particular point on the
assembly shall be recorded.

4.6.2.7.3 Accept-reject criteria. If the r-f leakage of the test sample
is greater than the value specified in the applicable detail specification,
the sample shall be considered to have failed this test.
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4.6.2.8 Velocity of propagation test. This test shall determine the
velocity of propagation of a coaxial assembly over its specified design
frequency range. The velocity of propagation of a coaxial assembly
shall be stated as a percentage of the velocity of propagation in free
space.

4,6.2.8.1 Test setup

4.6.2.8.1,1 Test equipment. The test equipment used to perform this
test shall meet the requirements of 4.3.4 and shall consist of the
following:

a. A microwave sweep oscillator with a frequency range that covers
the design frequency range of the test sample.

b. An analyzer with suitable readout features.
c. A phase bridge with a measurement accuracy of +0.1 percent.

d. A calibrated section of air line whose length equals the length
of the test sample,

4,6.2.8.1.2 Test conditions. Tests shall be conducted under room ambient
conditions (4.3.1.1) and as specified herein.

4,6.2.8.2 Procedure. The velocity of propagation test shall be con-
ducted as follows:

a. Calibrate the system over the design frequency range of the test
sample with required adapters inserted in the leg of the phase bridge to
be used for the test sample. Record calibration line.

b. Insert the test sample in the appropriate leg of the phase bradge
and an equal length of air line in the other leg. Note the length (L) of
the test sample.

¢. Using the phase bridge, adjust the electrical lemyth of the air
line leg to obtain a phase balance across the design frequency of the test
sample. Note the added length (AL).

d. Calculate velocity of propagation (V_) of calibration line as
follows: P

Vv [

L x 100%
P L+ AL
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e. Sweep over the design frequency of the test sample. Note
maximm deviation (@ in degrees) from calibration line.

£. Calculate minimum velocity of propagation V_ (MIN) as
follows: P

V_ (MIN) = L x 100%
P (L + AL) + C
360 £

Where:
2 = the velocity ud propagation in free space
f = the frequency (in Hz) at which § 1s measured.

g. Using the data obtained, calculate the electrical length
over the design frequency range of the cable assembly, at 1.0-GHz
increments starting at 1.0 GHz.

h. Using the data obtained, calculate the time delay of the
cable assembly at the frequencies specified in 4.6.2.8.2g herein.

4.6.2.8.3 Accept-reject criteria. The coaxial assembly shall be
considered to have passed this test, 1f the minimum velocity of pro-
pagation 1s greater than, or equal to, the value specified in the
detail specification.

4.6.2.9 Thermal stability test. This test shall determine the thermal
stability of the coaxial assembly.

4.6.2.9.1 Test _setup

4.6.2.9.1.1 Test equipment. Temperature chambers and measuring devices,
as applicable, shall be required.

4.6.2.9.1.2 Test conditions. Tests shall be conducted under room ambient
conditions (4.3.1.1), except that the temperature shall be as specified
under 4.6.2.9.2.
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4.6.2.9.2 Procedural steps. The thermal stability test shall be con-
ducted in accordance with the following steps:

a. Step 1: When applicable, subject the test samples to VSWR,
procedure II (4.6.2.1.2); r-f insertion loss, procedure I (4.6.2.3.2);
and altitude compliance (4.6.2.5).

b. Step 2: Unless otherwise specified in the detail specifica-
tion, measure the phase angle of samples.

¢c. Step 3: Place the test samples, coiled or straight, in a
preheated oven at 150°C +2°C for one hour.

d. Step 4: After this exposure, remove the test samples and
place them directly into a pre-chilled cold chamber for one hour at
-50°C +2°C,

e. Step 5: Repeat steps 3 and 4. two times.

£. Step 6: Repeat step 3.

g. Step 7: Repeat step 2 while the test sample is still in the
chamber.

h. Step 8: Remove the test samples from the chamber and repeat
step 1.

i. Step 9: Unless otherwise specified in the applicable detail
specification, measure each end of the applicable test sample for inner

conductor positioning relative to all other elements of the cable sample.
(See 3.5.1.11.)

j.» Step 10: Repeat steps 3 and 4, three times.
k. Step 11: Repeat steps 7, 8, and 9.

1. Step 12: Repeat steps 5 through 11, seven times.

4.6.2.9.35 Accept-reject criteria. '‘The coaxial assembly shall be con-
sidered to have passed the thermal stability test if-

a. Cable sample. The cable measurements in step 9 shall not exceed
the specification value.

b. Assembly samples. After every completion of step 1, the assembly
shall pass the accept-reject criteria of 4.6.2.1.2.5, 4.6.2.3.2.1, 4.6.2.5.3,
After every completion of step 2, the assembly shall meet the phase angle
Tequirements.
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4.6.3 Mechanical tests. The equipment shall be subjected to the mechanical
tests specified herein to determine compliance with mechanical requirements

of this document. When the tests are performed in a sequence, it shall not be
be required to duplicate VSWR and examination of product tests at the be-
ginning of a mechanical test 1f the identical VSWR and examination of product
was conducted at the end of the preceding test and less than 24 hours have
elapsed.

4.6.3.1 Interface-gauging tests. Gauging of the primary interfaces of the
coaxial assembly shall be performed to determine compliance of the interface

dimensions with the applicable detail specification.

4.6.3.1.1 Test_setup

4.6.3.1.1,1 Test apparatus. A series of gauge plns or ring gauges, as
applicable, as defined i1n the applicable detail specification, shall be
required.

4.6.3.1.1.2 Test conditions. Unless otherwise specified in the detail
specification, all gauge tests shall be conducted under room ambient con-
ditions (4.3.1.1).

4.6.3.1.2 Procedure. The gauge tests shall be conducted as specified in
the applicable detail specificataon.

4.6.3.1.3 Accept-reject criteria. The coaxial assembly shall meet the
accept-reject criteria specified in the applicable detail specification.
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4.6.3.2 Tensile load test. The tensile load test shall determine the
mechanical strength and electrical stability of the cable component to
connector component junction of a coaxial assembly. This test simulates
the longitudinal forces that may be applied during in-service and mainte-
nance periods.

4.6.3.2.1 Test setup
4.6.3.2.1.1 Apparatus. The test apparatus shall include the following:

a. Linear actuator. The linear actuator shall provide a means of
applying and maintaining the required in-line force.

b. Force measurement. Spring scales or other appropriate means
of measuring in-line force without introducing harmonic motion into the
system shall be required. Accuracy of the test equipment shall be +5
pounds, or better. -

c. Movable support. Movable support shall provide a surface which
will allow free horizontal motion (less than 0.1 pound drag) when vertical
loads up to ten pounds are applied.

d. Connector clamp. The connector clamp shall provide for uniform
distribution of the applied force about the circumference of the connector
component and shall not interfere with electrical test equipment connection.

e. Fixed support. Fixed support shall be capable of sustaining
the test system without flexing during the application of the in-line force.

4.6.3.2.1.2 Test conditions. Test shall be conducted under room ambient
conditions (4.3.1.1) and as specified herein.

4,.6,3.2.2 Procedure

4.6.3.2.2.1 The assembly shall be subjected to examination of product,
procedure II (4.6.1.2); VSWR, procedure II (4.6.2.1.2); and r-f insertion
loss, procedure I and II (4.6.2.3.2 and 4.6.2.3.3).

4.6.3.2.2.2 The assembly shall be mounted in the te.asile load test fix-
ture and the required electrical test equipment shall be connected.

4.6.3. 2. 2 3 The test sample shall be subjected to 5 stralght in-l1ine
pulls.” The duration of maximum stress shall be for 5 s:conds for the

first four in-line pulls. The fifth in-line pull sh... be maintained while
the tests specified in 4.6.2.1.2 and 4.6.2.3.2 and 4.6.7.3.3 are performed
on the test unit.

4.6.3.2.2.4 The assembly shall be removed from the test fixture and the
tests specified in 4.6.1.2, 4.6.2.1.2, and 4.6.2.3.2 a~d 4.6.2.3.3 shall
be performed.
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4.6.3.2.3 Accept-reject criteria. If the assembly fails at any time
to meet the accept-reject criteria established in 4.6.1.2.2, 4.6.2.1.2.5,
and 4.6.2.3.2.1 and 4.6.2.3.3.1, the test sample shall be considered to
have failed the tensile load test.

4,6.3.3 Torque test. The torque test shall determine the electrical
and mechanical integrity of the junction between the cable and connector
components of coaxial assembly when they are subjected to the simulated
rotational forces that may be encountered during in-service and main-
tenance periods.

4.6.3.3.1 Test setup
4.6.3.3.1.1 Apparatus. The test apparatus shall include the following:

a. Connector clamp. The connector clamp shall provide for uniform
distribution of the applied force about the circumference of the connector
component and shall not interfere with electrical test equipment connection.

b. Cable grip fixture. The cable grip fixture shall uniformly grip
and hold the cable component for a minimum of 8 inches and shall not deform
or indent the test sample. A means, such as wrench flats, shall be provided
to allow torque to be applied by a standard torque wrench, or other accept-
able means.

c. Fixed supports and cable guides. The fixed supports shall be
rigid and shall not flex during the application of force. The cable guides
shall support the test sample, but not restrict rotation of the test

sample,

4.6,3.3.1.2 Test conditions: Tests shall be conducted under room
ambient condtions (4.3.1.1) and as specified herein.

4.6.3.3.2 Procedure I (for flexible and semi-flexible assemblies)

4.6.3.3.2.1 The assembly shall be subjected to examination uf product,
procedure II (4.6.1.2); VSWR, procedure II (4.6.2.1.2); and r-f inser-
tion loss, procedures I and IT (4.6.2.3.2 and 4.6.2.3 3). The 1input
interface shall be noted.

4.6.3.3.2.2 The assembly shall be so mounted in the torque test fixture
that the input interface will be subjected to the torque force.
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4.6.3.3.2.3 The torque specified in the applicable detail specification
shall be applied in a clockwise direction and maintained for 10 seconds.
The force shall be released and the torque shall be applied in a counter-
clockwise direction and maintained for 10 seconds. Torque applied in
both the clockwise and counterclockwise directions shall constitute one
test cycle.

4.6.3.3.2.4 The torque test shall consist of five test cycles as described
in 4.6.3.3.2.3. However, during the fifth cycle, the force shall be main-
tained in each direction until the tests specified in 4.6.2.1.2 and 4.6.2.3.2
and 4.6.2.3.3 have been accomplished.

4.6.3.3.2.5 The force shall be released and the procedures specified in
4,6.3,3.2.2 through 4.6.3.3.2.4 shall be repeated for the other primary
interface.

4.6.3.3.3 Procedure II (for rigid assemblies, adapters, panel receptacles,
and connectors made of two or more external parts)

4.6.3.3.3.1 One end of the assembly (or connector) shall be held in a
fixed position while the torque (specified in the detail specification)
is applied in line to the other end of the assembly (or connector) five
consecutive times in both a clockwise and a counterclockwise dairection.

4.6.3.3.3.2 The duration of maximm stress shall be for five seconds for
each application of torque.

4.6.3.3.3.2.1 At the completion of the torque test, the assembly shall
be subjected to the tests specified in 4.6.1.2, 4.6.2.1.2, and 4.6.2.3.2
and 4.6.2.3.3. The input interface shall be noted.

4.6.3.3.4 Accept-reject criteria (procedures I and II). If the assembly
fails at any time to meet the accept-reject criteria established in
4.6.1.2.2, 4,6.2.1.2.5 and 4.6.2.3.2 and 4.6.2.3.3.1, the unit shall be
considered to have failed the torque test.

4.6.3.4 Flexing endurance test. Cable assemblies shall be subjected to
the flexing endurance test to determine their ability to withstand re-
peated flexing.

4.6.3.4.1 Test setup

4.6.3.4.1.1 Test equipment. A flexing endurance test fixture shall be
required that is capable of flexing a 30-inch section of the cable assembly
through :]50 (over-all travel of 150°) at a continuous rate of approximately
40 cycles per minute.
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4,.6.3.4.1.2 1est conditions. Tests shall be conducted under room ambient
conditions (4.3.1.1) and as specified herein.

4.6.3.4.2 Procedure

4,6.3.4.2.1 The cabie assembly shall be subjected to the examination of
product, procedure II (4.6.1.2), and the VSWR test, procedure II (4.6.2.1.2).

4.6.3.4.2.2 The cable assembly shall be subjected to repeated flexures
of +30 degrees per foot for 400 cycles at 15 cycles per minute and +10
degrees per foot for 100,000 cycles at 40 cycles per minute.

4.6.3.4.2.3 The cable assembly shall be subjected to examination of
product, procedure II and the VSWR test, procedure II,

4.6.3.4,3 Accept-reject criteria. If the cable assembly passes the
accept-reject criteria established by 4.6.1.2.2 and 4.6.2.1.2.5, the
cable assembly shall be considered to have passed the test.
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4,6.4 Environmental tests. The equipment shall be subjected to the
environmental tests specified herein to determine compliance with the
environmental requirements of this document. When tests are performed

in a sequence, it shall not be required to duplicate VSWR and examination
of product tests at the beginning of an environmental test if the identical
VSWR and examination of product was conducted at the end of the preceding
test and less than 24 hours have elapsed

4,6.4.1 Temperature-altitude test. The temperature-altitude test shall
determine satisfactory operation of the equipment under the temperature-
altitude conditions specified herein.

4.6.4.1.1 Test setup

4.5.4,1.1.1 Test equipment. A temperature-altitude chamber, r-f power
source, high power terminations, and associated instrumentation shall be
required.

4.6.4.1.1.2 Test conditions

a. The test sample shall be placed in the test chamber in a manner
simulating installed conditions, making such connections and instrumentation
as necessary. The sample being tested shall not occupy more than 50 percent
of the chamber volume.

b. Temperature sensing devices (see 4.3.2) shall be used to measure
chamber and test sample conditions, and chamber and test sample conditions
shall be stabilized (see 4.3.1.3) prior to each step in the test program.

c. Unless otherwise specified, the test shall be conducted in accor-
dance with test condtion A for a specified altitude of 70,000 feet, test
condition B for a specified altitude of 60,000 feet, or test condition C for
a3 specified altitude of 50,000 feet (reference table V).

d. When changing chamber conditions from those of one step to those
required for any other step in the sequence given in table V, the rate of
temperature and pressure changes shall not exceed 1°C per second and 0.5
inch of mercury per second. The minimum VSWR of the load shall be 1.75°1.

e. The assembly shall be energized at full rated power f(see 3.5.1 &)
at three frequencies: the lower frequency shall be within 0.1v GHz of
the low end of the frequency band; the second frequency shall be within
10 percent of the center of the band; and the third frequency shall be
with 10 percent of the high end of the frequency band. Full rated power
shall be applied to the assembly for a minimm of 10 minutes for each
frequency tested.
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T peratureealtitude test conditions and testing schedule.

Test Cc dition A

Test Condation B

Test Condation C

Altituc Altitude Altitude
(Thous: ds | Temp, (Thousands | Temp. (Thousands | Temp,
Step| of fee- oc of feet) ¢ of feet) oc
1 40 -54° 40 -54° 40 -54°
2 55 -54° 60 -540 50 -54°
3 70 -54° 60 -10° 50 -100
4 70 -10° 40 -10° 40 -10°
5 55 -10° 20 -10° 20 -10°
6 40 -10° Atmosphere | -109 Atmosphere | -10°
7 20 -10° Atmosphere | 20° Atmosphere | 20°
8 Atmosp! re |-100 20 20° 20 20°
9 Atmosp! ‘re | 20° 40 20° 40 20°
10 20 200 60 20° 50 20°
11 40 20° 60 55° 50 55°
12 55 20° 40 550 40 550
13 70 20° 20 55° 20 55°
14 70 55° Atmosphere | 55° Atmosphere | 55°
15 55 55° Atmosphere | 150° Atmosphere | 150°
16 40 550 20 1500 20 150°
17 20 550 40 150° 40 150°
18 Atmosp! re | 55° 60 150° 50 150°
19 Atmosp’ :re |150°
20 20 150°
121 40 150°
22 55 150°
23 70 150°
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4,.6.4.1.2 Procedure

4,6.4.1.2.1 The equipment shall be subjected to the examination of pro-
duct,‘procedute II (4.6.1.2), and the VSWR test, procedure II (4.6.2.1.2).

4.6.4.1.2.2 The test shall be conducted in accordance with the testing
schedule of table V, and for each step, the following procedure shall be
followed:

a. With the test sample non-energized, adjust the test chamber
conditions to those specified in the applicable step. Unless otherwise
specified in the applicable detail specification, subject the test sample
to the test as specified in 4.6.4,1.1.2e.

b. After step 6 for condition B and C tests, or step 8 for con-
dition A tests, and with the test sample non-energized, adjust the test
chamber conditions to those specified in the applicable step; and unless
otherwise specified by the procuring activity, subject the test sample
to the test as specified in 4.6.4.1.1.2e. Open the test chamber door so
that frost will form on the equipment. If frost does not form, an arti-
ficial means shall be used to provide the relative humidity necessary to
form frost. The door shall remain open long enough for the frost to melt
but not long enough to allow the moisture to evaporate. Close the chamber
door and continue the test.

4.6.4.1.2.3 The equipment shall be subjected to the examination of product,
procedure II, the VSWR test, procedure II, and the gauge test specified 1in
the detail specification (reference 4.6.3.1 herein).

4.6.4.1.3 Accept-reject criteria. If the equipment satisfies the accept-
reject criteria as specified i1n 4.6.1.2.2, 4.6.2.1.2.5, and 4 6.3 1,3, and
the equipment completes the power test without breakdown, the equipment
shall be considered as having passed the temperature-altitude test.
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4.6.4.2 Vibration test. The vibration test shall determine the assembly's
ability to withstand various frequencies of vibration without degradation of
the electrical performance.

4.6.4.2.1 Test setup

4.6.4.2.1.1 Test configuration. ‘Tne assembly shall be installed on the
vibration table to simulate the same physical configuration as would be
encountered if the item were attached to an antenna assembly. One end of
the cable assembly shall be mated to a connector receptacle that is mounted
on the vibration table, and the other end of the cable shall be mated to a
connector receptacle that is mounted to a rigid structure off the vibration
table. Clamps or supports shall not be used within 18 inches of the connec-
tor that is located on the vibration table.

4,.6.4.2.1.2 Test conditions

a. The specified vibratory accelerations or displacement levels
shall be maintained at the receptacle that 1s mounted on the vibration
table. Displacement levels shall be monitored at various locations on
the test sample.

b.  All frequency measurements shall be accurate within +5 percent.

¢. All displacement or acceleration measurements shall be accurate
within +10 percent.

d. The motion of the vibrator table shall be simple harmonic motion
with not more than 20 percent distortion.

4.6.4.2.2 Procedure. The vibration test shall be performed with the
motion applied in the direction of each of three mutually orthogonal axes,
at three temperatures. room ambient (4.3.1.1), -53.89C, and 71.1°C; and
in two modes: frequency range scans and resonant endurance runs.

4.6.4.2.2.1 The test sample shall be subjected to examination of product,
procedure II (4.6.1.2); VSWR, procedure II (4.6.2.1.2); and r-f insertion
loss, procedures I and II (4.6.2.3.2 and 4.6.2.3.3) at room ambient tem-
perature.

4.6.4,2.2.2 Frequency range scans. The frequency range scans shall be
conducted under the conditions specified herein.
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4.6.4.2.2.2.1 Amplitude. Unless otherwise specified in the detail
specification, the test sample shall be subjected to a simple harmonic
motion having an amplitude of either 0.2 inch double amplitude (maximum
total excursion), or +lg, whichever is less, between the approximate
limits of 5 and 18 Hz; and 0.06 inch double amplitude (maximum total
excursion), or +15g, whichever is less, between the approximate limits
of 18 and 200U nz.

4.6.4.2.2.2.2 Frequency range. The vibration frequency shall be varied
logarithmically between the approximate limits of 5 and 2000 Hz.

4,6.4.2.2.2.3 Sweep and duration. The entire frequency range of 5 to
2000 Hz and return to 5 Hz shall be traversed in 20 minutes. This cycle
shall be performed 12 times in each of three mutually perpendicular
directions (total of 36 times), so that the motion will be applied for a
total period of approximately 12 hours. Interruptions will be permitted,
provided the requirements for the rate of change and test duration are
met. Completion of cycling within any separate band is permissible before
going to the next band.

4.6.4.2.2.2.4 The assembly shall be sequentially subjected to the tests
specified 1n 4.6.2.1.2, and 4.6.2.3.2 and 4.6.2.3.3 while performing the
vibratior test procedures.

4.6.4.2.2.2.5 Temperature conditions. The frequency range scans shall be
conducted at room ambient temperature (see 4.3.1.1), -53.8°C, and 71.1°C,
with two-thirds of the frequency range scans being conducted at room am-
bient temperature, one-sixth of the scans at -53.80C and one-sixth of the
scans at 71.1°C.

4.6,4,2,2,2,6 During the entire frequency range scans the test sample
shall be monitored by accelerometers for resonant frequencies.

4.6.4.2.2.2.7 The frequency and amplitude of all critical resonant

frequencies and resonant frequencies below 13 cycles shall be recorded
on a data sheet. '

4.6.4.2.2.3 Resonance endurance tests

4.6.4.2.2.3.1 Critical resonance. If a critical resonance 1s detected
during the frequency range scans, the test sample shall be vibrated at

the critical resonant frequency (see 6.4.7) in accordance with the
following conditions:

a. If all three temperature counterparts of a critical resonance
are determined, two-thirds of each resonance endurance test shall be
—conducted at room ambient temperature, one-sixth of each test shall be
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conducted at -53.8°C, and one-sixth of each test shall be conducted at
71.1°C. The total dwell time shall be 30 minutes at each critical

resonance.

b. If all three temperature counterparts of a critical resonance
are not determined and the amplitude of the resonance is less than 4:1,
the amount of dwell time shall be: 20 minutes if the critical resonance
point was recorded at room ambient temperature; S5 minutes if the critical
resonance point was recorded at -53.8°C; and 5 minutes if the critical
Tesonance point was recorded at 71.1°C.

c. If all three temperature counterparts of a critical resonance
are not determined and the amplitude of the resonance is greater than
4:1, the dwell time of the missing temperature(s) shall be distributed
on the remaining resonance in the normal ratio of temperature-time
distribution, with the total dwell time being 30 minutes.

4.6.4.2.2.3.2 Resonant frequencies. Resonant frequencies (see 6.4.8)
shall be determined by the use of accelermeters capable of detecting

10 percent difference in relative amplitude between the points and the
sample under tests. The location of the accelerometers shall be speci-
fied in the detailed test procedure.

4.6.4.2,2.3,3 The frequency, duration, amplitude, axis and temperature
of each resonant endurance run shall be recorded on a data sheet.

4.6.4.2.2.4 At the termination of the vibration test, the test sample
shall be subjected to examination of product, procedures II and III
(4.6.1.2 and 4.6.1.3); leakage, procedure III (4.6.4.13.3); VSWR, procedure
ITI (4.6.2.1.2); and r-f insertion loss, procedures I and II (4.6.2.3.2 and
4.6.2.3.3) in the sequence listed.

4.6.4.2.3 Accept-reject criteria. The test sample shall be considered
to have failed to pass the vibration test 1f: resonance occurs below

13 cycles; the test sample fails to satisfy the accept-reject criteria
specified in 4.6.1.2.2, 4.6.1.3.1, 4.6.2.1.2.5, and 4.6.2.3.2.1 and
4.6.2.3.3.1; or there was evidence of bubbles coming from within the
equipment while being subjected to the leakage test (see 4.6.4.13.3.3).
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4.6.4.3 Shock test. The shock test shall determine the structural integri-
ty of the equipment and determine if the equipment can perform satisfactorily
after being subjected to mechanical shocks that might be encountered in
in-service and maintenance periods.

4.6.4.3.1 Test setup

4.6.4.3.1.1 Test equipment. The test equipment shall consist of:

a. A shock machine as specified in MIL-STD-810, method 516.2
b. Apparatus as shown on figures 2 and 3 herein.

4.6.4.3.1.2 Test conditions. The test conditions shall be as specified 1in
MIL-STD-810, method 516.2, procedure I, and herein.

4.6.4.3.2 Procedural steps. The shock test shall be conducted in accordance
with the following steps:

a. Step 1: Subject the test sample to examination of product,
procedure II (4.6.1.2).

b. Step 2: Subject the test sample to VSWR, procedure II (4.6.2.1.2).

c. Step 3: Subject the equipment to the r-f insertion loss test,
procedures I and II (4.6.2.3.2 and 4.6.2.3.3).

d. Step 4: Subject the equipment to the shock test as specified
in MIL-STD-810, method 516.2, procedure I, figure 516.2-1. Remove the
assembly from the test fixture.

e. Step S: Place the coaxial assembly in the apparatus shown
on figure 2 herein so that a section of the assembly's cable component
30 inches from the input connector lies directly beneath the weight's
impact surface.

f. Step 6: Locate the weight within the guides with the impact
surface of the weight toward the test sample and at right angles to the
centerline of the assembly's cable component. The distance between the
impact surface and the near point of the test sample shall be 4.0; +0.12
and -0.0, inch. Drop the weight. Remove the assembly - . the test
fixture.
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)\ l ’\ A NOTE
A | e
KE WEIGH
; / - EQUAL TO
4.0 POUNDS

IMPACT SURFACE
(STEEL OR HARDENED METAL)

BREAK EDGES 0.010
RADIUS MAXIMUM

GUIDES ( TYPICAL)

CLAMP (TYPICAL)

BASE PLATE
FIGURE 2. Impact Shock Test fixture.
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g. Step 7: Place the coaxial assembly in the concentrated load
fixture as shown on figure 3 so that a section of the assembly's cable
component 9 inches from the input connector lies directly beneath the
center of the plate.

Step 8: Apply force to the plate at the rate of 20 pounds per
second unt11 the force reaches 100 pounds. Hold this value for three minutes.

i. Step 9: Remove the coaxial assembly from the test fixture and
repeat steps 1 through 3.

j. Step 10: Subject the assembly to the examination of product,
procedure IIT (4.6.1.3).

4.6.4.3.3 Accept-reject criteria. If the coaxial assembly meets the
accept-reject criteria of 4.6.1.2.2, 4.6.1.3.1, 4.6.2.1.2.5, and 4.6.2.3.2.1
and 4.6.2.3.3.1, the coaxial assembly shall be considered to have passed the
test,
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2 INCHES DIAMETER X 1/4

INCH THICK
GUIDE (TYP)

CLAMP (TYP)

BASE

FIGURE 3. Concentrated load test fixture.
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4.6.4.4 Dust (fine sand) test. The dust test shall ascertain the abjility
of the equipment to resist the effects of dust (fine sand) as would be en-

countered in a dry dust laden atmosphere.

4.6.4.4.1 Test _setup

4.6.4.4.1.1 Test equipment. The apparatus as specified in MIL-STD-810,
method 510.1, shall be required.

4.6.4.4.1.2 Test conditions. The test conditions shall be as specified
in MIL-STD-810, method 510.1. procedure I, and herein.

4.6.4.4.2 Procedural steps. The dust test shall be conducted 1in accordance
with the following steps:

a. Step 1: Subject the test sample to examination of product,
procedure II (4.6.1.2).

b. Step 2: Subject the test sample to VSWR, procedure II (4.6.2.1.2)

c. Step 3: Subject the test sample to the dust (fine sand] test as
specified in MIL-STD-810, method 510.1, procedure I, except exposure to the
conditions of procedure I shall be for a period of 2 hours.

d. Step 4: Subject the test sample to examination of product,
procedure II.

e. Step 5: Subject the test sample to VSWR, procedure II.
4.6,4,4.3 Accept-reject criteria. If the equipment passes the accept-

reject criteria specified in 4.6.1.2.2 and 4.6.2.1.2.5, it shall be con-
sidered to have passed the dust test.

4.6.4.5 Humdity test. The humidity test shall determine the resistance
of the equipment to the effects of exposure to a warm, highly humid atmosphere.

4.6.4.5.1 Test setup

4.6.4.5.1.1 Test equipment. The apparatus as specified in MIL-STD-810,
method 507.1, shall be requared.

4.6.4.5.1.2 Test conditions. The test conditions shall be as specified in
MIL-STD-810, method 507.1, procedure I, and herein. Unless otherwise
specified in the detail specification, the assembly shall be placed hori-
zontally and open-ended in the chamber.
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4.6.4.5.2 Procedural steps. The humidity test shall be conducted in
accordance with the following steps:

a. Step 1: Subject the test sample to examination of product,
procedure II (4.6.1.2).

b. Step 2: Subject the test sample to VSWR, procedure II (4.6.2.1.2).
c. Step 3: Subject the test sample to the humidity test as

specified in MIL-STD-810, method 507.1, procedure I, except exposure to

the conditions of procedure I shall be for a period not less than 180 hours.

d. Step 4: At the conclusion of the exposure to the humid atmos-
phere, remove the test sample from the chamber.

e. Step 5: Subject the test sample to examination of product,
procedure II.

f. Step 6: Subject the test sample to VSWR, procedure II.
4.6.4.5.3 Accept-reject criteria. If the assembly passes the accept-

Treject criteria specified in 4.6.1.2.2 and 4.6.2.1.2.5, the equipment
shall be considered to have passed the humidity test.

4.6.4.6___Salt fog test. The salt fog test shall determine the resistance
of the equipment to the effects of a salt atmosphere.

4.6.4.6.1 Test setup

4.6.4.6.1.1 Test equipment. The apparatus as specified in MIL-STD-810,
method 509.1, shall be required.

4.6.4,6.1.2 Test conditions. The test conditions shall be as specified
in MIL-STD-810, method 509.1, procedure I, and herein. The test sample
shall be open-ended.

4.6.4.6.2 Procedural steps. The salt fog test shall be conducted in
accordance with the following steps-

a. Step 1: Subject the test sample to examination of product,
procedure IT (4.6.1.2).

b. Step 2: Subject the test sample Lo VSWR, procedure II
(4.6.2.1.2).
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c. Step 3: Subject the test sample to the salt fog test as specified
in MIL-STD-810, method 509.1, procedure I, except exposure to the conditions
of procedure I shall be for a period not less than 130 hours.

d. Step 4. At the conclusion of the exposure to the salt atmos-
phere, remove the test sample from the chamber.

e. Step 5: Subject the test sample to the rated power (see 3.5.1.8)
for 20 minutes at a frequency within 10 percent of the high end of the
frequency band for the assembly.

f. Step 6: At the conclusion of the power test, subject the test
sample to examination of product, procedure II.

g. Step 7: Subject the test sample to VSWR, procedure II.

h. Step 8: Subject the test sample to the applicable interface
gauging test (4.6.3.1).

4.6.4.6.3 Accept-reject criteria, If the assembly passes the accept-
reject criteria specified i1n 4,6.1.2.2, 4.6.2.1,2.5, and 4.6 3.1.3, and
successfully handles the specified power without damage or deterioration,
the equipment shall be considered to have passed the salt fog test.

4.6.4.7 Explosive atmosphere test. The explosive atmosphere test shall
determine the ability of the equipment to operate in the presence of an
explosive atmosphere.

4.6.4.7.1 Test setup

4.6.4.7.1.1 Test equipment. The apparatus as specified an MIL-STD-810,
method 511.1, an r-f power source, and related instrumentation shall be
required.

4.6,4.7.1.2 Test conditions. The test conditions shall be as specified in
MIL-STD-810, method 511.1, procedure I, and herein.

4.6.4.7.2 Procedural steps. The explosive atmosphere test shall be conduc-
ted in accordance with the following steps:

a. Step 1: Subject the test sample to the explosive atmosphere test
as specified in MIL-STD-810, method 511.1, procedure I.

b. Step 2: Subject the test sample to rated power (see 3.5.1.8) for
1 minute at a %requency within 10 percent of the high end of the frequency
range for the assembly while the assembly 1s being subjected to the explosive
mixture at each different altitude.
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4.6.4.7.3 Accept-reject criteria. If the equipment causes an exp1951on
while being energized at any of the test altitudes, 1t shall be considered

to have failed the explosive atmosphere test.

4.6.4.8 Flammability test. The flammability test shall determine the
flammability of the non-metalic components of the assembly.

4.6.4.8.1 Test setup

4.6.4.8.1.1 Test equipment. A flammability test chamber, a bunsen burner
and related equipment, and measuring apparatus, as applicable, shall be
required.

4.6.4.8.1.2 Test conditions. The test shall be conducted under the
conditions specified herein.

4.6.4.8.2 Procedure

4.6.4,8.2.1 The test sample shall be held taut at an angle of 45 degrees
within a chamber approximately 2 feet by 1 foot by 1 foot, open at top and on
one vertical side that allows sufficient flow of air for complete combustion,
but is free from drafts.

4.6.4.8.2.2 The test sample shall be marked at a distance of 9 and 15
inches from one end of the sample to designate a central test length.

4.6.4.8.2.3 A flame from a bunsen burner shall be applied for 30 seconds
to the lower test mark.

4.6.4.8.2.4 The bunsen burner shall have a 1/4-inch-inlet, a normal bore of
3/8 inch and a length of approximately 4 inches from top to the primary
inlets.

4,6.4.8.2.5 The burner shall be so adjusted that the hottest portion of
the flame 1s applied to the test sample.

4.6.4.8.3 Accept-reject critexia. If the n~n-metal components of the as-
sembly are damaged or are not extinquished within 6 seconds after removal
of the flame, the assembly shall be considered as having failed the flamma-
bility test.
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4.6.4.9 Heat aging and cold bend test. The heat aging and cold bend test
shall determine the ability of the assembly to withstand heat aging and cold
bending that may be applied during in-service and maintenance periods.

4.6.4.9.1 Test setup

4.6.4.9.1.1 Test equipment. Temperature chambers, a mandrel, and related
instruments as applicable, shall be required.

4.6.4.9.1.2 Test conditions. Tests shall be conducted under room ambient
conditions (4.3.1.1), except that the temperature shall be as specified under
4.6.4.9.2.

4,6.4.9.2 Procedure

4.6.4.9.2.1 The test sample shall be suspended in a pre-heated test oven
at 200°C +5°C.

4.6.4.9.2.2 Heated air at atmospheric pressure shall be so circulated to
maintain a uniform temperature in the oven.

4.6.4.9.2.3 The test sample shall be conditioned for a period of 7 days.

4.6.4.9:2.4 After this conditioning period, the test sample shall be
removed from the oven and conditioned at room temperature (see 4.3.1.1) for
a minimm of 4 hours.

4.6.4.9.2.5 After this conditioning, one end of the test sample shall be
clamped circumferentially at two points, approximately 45 degrees apart,
to a mandrel whose diameter is 10 times that of the test sample.

4.6.,4.9.2.6 The test sample shall then be wrapped around the mandrel for
one full turn.

4.6.4.9.2.7 The mounted sample shall be suspended i1n a pre-chilled cold
chamber at -55°C +2°C and conditioned for 20 hours.

-4.6.4.9,2.8 After this conditioning, but while the test sample is still
in the cold chamber at the conditioning temperature, the sample shall be
wrapped for three close turns (two close turns for cables having a diameter
of 0.500 inch (1.27 cm) and greater) around the mandrel at a uniform rate
of 15 +3 revolutions per minute, preferably by means of an electrically
driven motor.
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4.6.4.9.2.9 The test sample shall be guided by a free-moving sheave or
transversing device in the intimate contact with the cable at the initial
point of bend.

4,6.4.9.2.10 The test sample shall ther be removed from the cold chamber
and allowed to stabilize (see 4.3.1.3) at room ambient conditions.

4,6.4.9.2.11 The test sample shall then be visually examined for evidence
of signs of cracks or flaws in the cable.

4,6.4.9.2.12 After this examination, the test sample shall be subjected
to the leakage (contaminates) test, procedure III, (4.6.4.13.3).

4.6.4.9.2.13 After the leakage test, the assembly shall be subjected to the
corona-high potential test (4.6.2.4).

4.6.4.9.3 Accept-reject criteria. The assembly shall be considered to have
passed the heat aging and cold bend test if:

a. There is no evidence or signs of cracks or flaws in the cable.

b. The assembly passes the accept-reject criteria as specified in
4,6.4.13.3.3 and 4.6.2.4.3.
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4.6.4.10 Flow test. The flow test shall determine the ability of the
coaxial cable to maintain its coaxial characteristics when exposed to
extreme environmental conditions,

4.6,4.10.1 Test setup

4.6.4.10.1.1 Test equipment. A temperature chamber and related equipment,
and an X-ray photographing.apparatus and related equipment, or approved
equivalent apparatus, shall be required.

-4,6.4.10,1.2 Test conditions. The test conditions shall be as specified
herein.

4.6.4.10.2 Procedure

4.6.4.10.2.1 The coaxial cable shall be squarely and cleanly cut to allow
access to the inner conductor for the purpose of attaching weights.

4.6.4.10.2.2 The test sample shall be draped symetrically with the weights
hanging freely, over a horizontal test mandrel, whose diameter 1s 10 times
the outside diameter of the cable, and placed in an oven maintained at

959C :?°C for 7-1/2 hours.

4.6.4.10.2.3 The weights shall then be removed and the cable, preferably
supported by the mandrel, shall be removed from the oven and allowed to
cool to room temperature (see 4.3.1.1).

4.6.4.10.2,4 The test sample shall not be straightened

4.6.4.10.2.5 The dielectric shall be X-ray photogravhed, or examined by
an approved equivalent method, which will not result in physical distortion
of the test sample.

4.6.4.10.3 Accept-reject criteria. If the inner conductor is displaced
from the center of the cable by more than 10 percent of the diameter of
the dielectric measured along the direction of flow, the cable shall be
considered as having failed the flow test.
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4.6.4,11 Abrasion resistance test.The abrasion resistance
determine the abrasion resistance of the assembly.

4.6.4.11.1 Test setup

4.6.4,11.1.1 Test equipment. A squirrel cage abrasion t¢
apparatus shall be required as specified in figure 2 of MII
abrasion test apparatus shall be checked for 1ts finish anc
unrounded edges prior to each test. The finish shall be rxe¢
radius of any portion of the abrasion bars shall not exceec

4.6.4.11.1.2 Test conditions. Tests shall be conducted
conditions (4.3.1.1) and as specified herein.

4.6.4.11.2 Procedure

4.6.4,11.2.1 Flexible coaxial assembly. The test sample

securely at one end and a three-pound weight freely suspenc
end with the cable placed over ‘the squirrel cage abrasion t
tripping circuit shall be arranged to denote failure by stc
when any bar of the squirrel cage comes in contact with thé
of the cable. The test sample shall be subjected to 20 +2

minute (an oscililation shall consist of 5 bars travel forwa
from a given point).

4.6,4.11.2.2 Semi-flexible coaxi1al assembly. The test s:
securely mounted at one end and then contoured such that th
approximately 20 percent of the circumference of the squirr
three-pound weight shall be freely suspended from the other
to i1nsure constant contact with the squirrel cage. The sam
subjected to 20 +2 oscillations per minute (an oscillation

5 bars travel forward and backward from a given point). Th
be examined to insure that the outer conductor has not been
abrasive action. At the conclusion of the examination, the
subjected to the leakage (contaminates) test, procedure III
corona~-high potential test (4.6.2.4).

4.6.4.11.3  Accept-reject criteria

4.6.4.11.3.1 Flexible assembly. If any bar of the squirr
tester comes 1in contact with any conductor of the sample pr
pletion of 500 oscillations, the cable shall be considered ¢
this test.

4.6.4.11.3.2 Semi-flexible assembly. If the assembly fai:
accept-reject criteria of 4.6.4.13.3.3 and 4.6.2.4.3, the ac
considered to have failed this test.
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:al resistance test. The chemical resistance test shall

determine the as
lates the expost

4.6.4.12.1 Tes
consist of the i

a. Expos
ers for the req:

b. Cont:
temperature :?°(

c. Rack:

4.6.4.12.1.1
in this test am

mbly's resistance to corrosive materials. The test simu-

s experienced during normal service life.

apparatus. The apparatus used to perform this test shall
lowing:

‘e chamber with adequate ventilation and suitable contain-
‘ed chemical -materials.

.led container - heating means capable of maintaining the
hroughout the range of 32.2°C to 65.6°C.

‘or air-drying test units.

xmmical materials. The chemical solutions and fluids used
cheir specified test temperatures shall be as follows:

m or fluid Reference document Test temperature

_Solut
a. JpP-4
b. Hydr.
c. Cleas
d. Epox
WARN

4.6.4.12.2 P

4.6.4.12.2.1
procedure II (4
loss, procedure

r JP-5 fuel MIL-J-5624 37.8°C +5°C
lic fluid MIL-H-5606 37.8°C +5°C
r/brightner MIL-C-5410 60°C +5°C
stripper MIL-R-81294 60°C +5°C

3: Toxic materials are used in this procedure
that may be harmful to health if suitable
safety precautions are not taken.

czedure

* assembly shall be subjected to the examination of product,

.1.2), VSWR, procedure II (4.6.2.1.2), and r-f insertion
{ and IT (4.6.2.3.2 and 4.6.2.3.3).
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4,6.4,12.2.2 The assembly shall be exposed to the listed fluids and solu-
tions in the sequence shown fc: the specified exposure period. Exposure to
all solutions and drying pericd shall constitute opne test cycle:

Solution or fluid//////—— Exposure period
a. JP- -5 fuel 3 hours

b. Water rinse S minutes

c. Hydraulic fluid 4 hours

d. ‘Water rinse 5 minutes

e. Cleaner/brightener 15 minutes

f. Water rinse 5 minutes

g. Epoxy stripper 15 minutes

h. Water rinse S minutes

i. Air dry storage 16 to 24 hours

The assembly shall be immersed in each solution with no protective caps or
coverings on the primary interfaces.

4.6.4,12.2.3 The test sample shall be subjected to ten test cycles of the
chemical resistance test.

4.6.4.12.2.4 After completion of the ten test cycles, the assembly shall
be subjected to the tests as specified i1n 4.6.1.2, 4.6.2.1.2, and 4.6.2.3.2
-and 4.6.2.3.3.

4.6.4 12.3  Accept-reject crateria. If the assembly fails to meet the
accept-reject criteria specified in 4.6.1.2.2, 4.6.2.1.2.5, and 4.6.2.3.2.1
and 4.6.2.3.3.1, the unit shall be considered to have failed the chemical
resistance test.
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4.6.4.13 Leakage (contaminates) tests. The leakage tests shall determine
the environmental seal of integrity of the coaxial assembly. Leaks, both
gross and minute, in combination with exposure to wide differentials 1in
atmospheric pressure will cause the coaxial assembly to "breathe'" and to
absorb contaminents that could degrade the line's electrical performance

to an unacceptable level. This test shall apply to all coaxial assemblies,
except that semi-flexible assemblies may be tested prior to forming or
bending. If tested prior to forming or bending, the assemblies shall be
further tested after forming or bending to verify conformance to the vapor
leakage requirements (procedure I).

4.6.4.13.1 Procedure I (vapor leakage). Unless otherwise specified in the
detail specification, procedure I shall be used to verify the leakage rate on
all first article testing.

4.6.4.13.1.1 Test setup

4.6.4.13.1.1.1 Apparatus. The apparatus required to perform this test
'shall be as shown on figure 4. The mechanical pump, diffusion pump, bell
jar, valves, controls, and gauges may be a self-contained vacuum system.

The use of multi-port connection between the bell jar and several sample

tubes is recommended to conserve testing time; however, if this 1s done, each
sample tube shall have an individual isolation valve. Sample tube sizes shall
50 be selected that the_difference between sample tube and test sample volumes
is approximately 500 cm3. The bell jar volume shall be at least 100 times
greater than the aforementioned volume difference. Thermocouple gauge, Mi,
shall be capable of measuring pressure to within +0.01 mm Hg.

4.6.4.13.1.1.2 Test conditions. Tests shall be conducted under room ambient
conditions (4.3.1.1) and as specified herein.

4.6.4.13.1.2 Procedural steps. Procedure I shall be conducted in accordance
with the following steps:

a. Step 1: Place the coaxial assembly in the sample tube. The
primary interfaces shall not be sealed, mated, or otherwise covered or pro-
tected. Seal the sample tube and shut the isolation valve,

b. Step 2: Close the vent valve and start the evacuation of the bell
jar with the mechanical pump. After reaching the optimum limits of evacuation
with the mechanical pump, close the roughing valve. Evacuate the bell jar
with the diffusion pump to 1 x 1n~6 mm Hg or less. Close the high vacuum valve.
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c. Step 3: Open the isolation valve for 1 to 2 seconds and then
close it. The test period shall start at the time, (to), when the isolation
valve is closed. At the same time, the starting pressure (p ), shall be
read on the thermocouple gauge, M- Record t, and Py °

d. Step 4: At periodic intervals for the duration of the test,
read the pressure (p ) at M. and record the time (t ) of the observation
" to the nearest second. A minimum of three readings shall be made with a
minimum elapsed time of 10 minutes between each reading. Additional read-
ings may be required to ascertain leakage rates on coaxial assemblies less
than 3 feet in length.

e. Step 5: Calculate the vapor leakage rate, (K), for coaxial
assemblies by the following formula:

(cm3>__px Py (VZ*Vx)z

: sec /" p, (t, -t ) v
WHERE :
P, = starting pressure (in mm Hg)

- px = pressure (in mm Hg) at time tx

to = starting time
tx = time (in secs) at which p, was read
V1 = bell jar volume 1in cm3
V2 = sample tube volume in cm3
Vx = test sample volume in cm3

f. Step 6: When a multi-port connection 1s used, subject each sample
to steps 1 through S.

g Steg'7: If the quantity (PX‘PO) remains constant throughout the
test period, a gross leak may exist. Remove the suspect test sample from
the sample tube and visually inspect the test sample for seal ruptures. If
2o seal ruptures are found, set the test sample aside for a period of at
least 1 hour prior to retesting. The retest cysle shall consist of steps 1
through 3.. Record P, and t, -
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h. Step 8: Read and record Py at 10-second inteivals for a period
of 2 minutes. Calculate the vapor leakage rate for the coaxial assembly
in accordance with step 5.

NOTE: The retest cycle i1s required on braided outer conductor con-
structions. For solid outer conductor constructions, an alternate
test method, approved by the procuring activity, may be used.

4.6.4,.13.1.3 Accept-reject criteria (procedure I). If at any time during
the initial test cycle or, if applicable, the retest cycle, the coaxial
assembly has a vapor leakage greater than that specified in the detail
specification, the unit under test shall be considered to have failed the
~vapor leakage test.

4.6.4.13.2 Procedure II (2mmersion-leakage test)

4,6.4.13.2.1 Test setup

4.6.4.13.2.1.1 Test equipment. An altitude chamber, or equivalent, and a
tank of water shall be required.

4.6.4.1. 2.1.2 _Test conditions. The test conditions shall be as specified
herein. Unless otherwise specified in the detail specafication, the coaxial
assembly shall be immersed in tap water open-ended.

4.6.4.13.2.2 Procedural steps. Procedure II shall be conducted in accor-
dance with the following steps:

a. Step 1: Subject the coaxial assembly to examination of product,
procedure II (4.6.1.2).

b. Step 2: Subject the coaxial assembly to VSWR, procedure II
T74.6.2.1.2).

c. Step 3 Immerse the coaxial assembly in tap water and place in
the altitude chamber.

d. Step 4: Reduce the absolute pressure of the air above the }1qu1d
to approximately 1 inch of mercury and maintain for 10 minytes, or until aar
bubbles substantially cease to be given off by the liquid, whichever 1s longer.
Increase the absolute pressure to 2.5 inches of mercury and maintain for
15 minutes.

e. Step S After the chamber has been allowed to return to ambient
pressure, remove the coaxial assembly from the chamber and dry with a clean,
slint-free cloth.
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f. Step 6: Subject the coaxial assembly to VSWR, procedure II.

g. Step 7: Subject the coaxial assembly to examination of product,
procedure IV (4.6.1.4).

4,6.4.13.2.3 Accept-reject criteria (procedure II). The test sample shall
be considered as having passed the immersion-leakage test if:

a. There was no evidence of bubbles coming from within the equipment
while submerged.

b. The coaxial assembly successfully passes the accept-reject
criteria specified in 4.6.2.1.2.5 and 4.6.1.4.1.

4.6.4.13.3 Procedure II] (leakage test}

4.6.4.13.3.1 Test setup

4.6.4.13.3,1.1 Test equipment. An altitude chamber, or equivalent, and a
tank of water shall be required.

4,6.4,13.3.1,2 Test conditions. The test conditions shall be as specified
herein. Unless otherwise specified in the detail specification, the coaxial
assembly shall be immersed in tap water without a-cover on connectoTs.

4.6.4.13.3.2 Procedural steps. Procedure IfI shall be conducted in accor-
dance with the following steps:

a. Step 1: Completely immerse the coaxial assembly in tap water and
place in the altitude chamber.

b. Step 2: Reduce the absolute pressure of the air above the liquid
to approximately 1 inch of mercury and maintain for 10 minutes, or until air
bubbles substantially cease to be given off by the liquid, whichever is
longer. Increase the absolute pressure to 2.5 inches of mercury and main-
tain for 15 minutes.

c. S.ep 3: Acter the chamber has been allowed to return to ambient
pressure, remove the coaxial assembly from the chamber and dry with a clean,
lint-free cloth. ’

4.6.4.13.3.3 Accept-reject criteria (procedure [II). -The test sample shall
be considered as having passed the leakage test 1f there was no evidence of
bubbles coming from within the equipment while submerged
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4.7 Reliability tests. When required by the procuring activity,
reliability tests shall be conducted in accordance with MIL-STD-781.

4.8 Maintainability demonstration. When required by the grocuring
activity, maintainability demonstration shall be conducted in accordance

with MIL-STD-471.

4.9 Inspection of the packaging. Inspection of the packaging shall be
in accordance with the requirements of section 5.

4.10 Test data preparation

4.10.1 Test procedures. Unless otherwise specified by tne precuring
activity, the contractor shall prepare detailed test procedures, subject

to the approval of the procuring activity prior to the start of the quali-
fication or the quality conformance test program. The procuring activity
shall reserve the right to modify the tests or require any additional tests
deemed necessary to determine compliance with the requirements of thas
document. Unless otherwise specified, the approved test procedures shall be
considered a part of this specification and a separate test procedure shall
be required for each different test.

4.10.2 Test reports. Unless otherwise specified by the procuring activity,
the contractor shall prepare a test report in accordance with the requirements
of MIL-STD-831, with the additions and exceptions specified herein, for each
test procedure.

4.10.2,1 Examination of product test reports

4.10.2.1.1 Procedure 1. The test report for procedure ! shall include data
to show compliance with each and every characteristic of the equipment examined.
This shall include measured data to show compliance with all physical require-
ments. Certificates of compliance may be substituded for data providing they
contain positive identification, or a totally defining description, of the
materials, processes, finishes, or design characteristics being certified.

4.10.2.1.,2 Procedures II and IV. A detailed description of the exact con-
dition of the equipment shall be recorded on the test data sheet for
procedures IT and IV,

4.10.2.1.3 Procedure IITI. A copy of all X-ray photographs taken along with
the laboratory test report shall be submitted with the test report for
procedure III.
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4.10.2.1.4 Procedure V. The test report for procedure V shall include
signed certifications that the design, construction, material, finishes,
and processes are identical to the equipment that was subjected to the
qualification test program.

4.10.2.1.5 Procedure VI. The test report for procedure VI shall include
data to define every characteristic of the cable examined. This shall
include measured data for all physical parameters. Certificates of com-
pliance may be substituted for data providing they contain positive identi-
fication of, or a totally defining description of the materials, prncesses,
finishes, or design characteristics being certified.

4.10.2.2 Each test report shall contain the following certification,
which shall be signed by a responsible nfficer of the contractor's
organization.

The data contained in this report has been obtained
in accordance with the requirements specified in
(specific test procedure, applicable revision and
date) and has been reviewed, verified and certified
to be as stated. The unit under test is certified
to have (passed/failed) this test.

4.10.2.3 Each test report shall contain the following certification,
which shall be signed by the cognizant Government representative.

This test was performed under my cognizance and, to
the best of my knowledge, the test and all data con-
tained 1n the test report was accomplished in accor-
dance with applicable test procedure.

4.10.2.4 In addition, each quality conformance test report shall contain
the following certification which shall be saigned by a responsible officer
of the contractor's organization.

The design, construction, materials, finishing and pro-
cesses are identical to the model that was subjected to
the qualification test program (4.4).

4.10.2.5 The results of quality conformance testing on coaxial cable
shall be submitted with the sampling plan test report for the assembly.
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5. PACKA NG
5.1 All eservation, packaging, packing, marking, and testing thereof,
shall conf a2 to the requirements specified in the contract.
6. NOTES
6.1 Inte ed use. The coaxial assemblies covered by this general speci-
fication a 1intended for use with airborne electronic systems.
6.2 Orde ng data. Procurement documents should specify the requirements
specified rein.
6.2.1 Pr urement requirements
a. 1tle, number, and date of this specification or the detail
specificat n.
b. ualification test program.
1) Number of qualification samples
2) Point of inspection.
c. uality conformance test program
1) Sample plan(s) required (see 4.5.2)
2) Point of inspection.
d. est level and test plan for reliability testing, 1f required
\see 4.7).
e. est method for maintainability demonstration, if required
(see 4.8). ’
f. election of applicable levels of preservation and packaging,
and packir
6.2.2 Cc ract data requirements. Data specified under 4.10 will be
listed dir tly on a DD Form 1423 incorporated into the contract.
6.3 Qual 1ication. With respect to products requiring qualification,
awards wil be made only for products which are at the time set for open-
ing of bid qualified for inclusion in the applicable Qualified Products

91



Downloaded from http://www.everyspec.com

MIL-C-87104 (USAF)

List whether or not such products have actually been so listed 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 orders for
the products covered by this specification. The activity responsible
for the Qualified Products List is ASD/ENADD, Wright-Patterson AFB,

OH 45433 and information pertaining to qualification of products may be
obtained from that activity.

6.4 Definitions

6.4.1 Test discrepancy: Test discrepancy shall be construed to be a
condition whereby the equipment fails the accept-reject criteria for a
given test due to accidental damage, documentation error, installation
error, instrumentation malfunction, or failure of the test equipment
or facility.

6.4.2 Damage, deterioration, and degradation of performance

6.4.2.1 Damage: Damage shall be construed to include such items as:
cracks or fractures of external or internal structure, irreversible strain
or deformation of the structure, fatigue embrittlement of any component,
damaged threads, hairline cracks, cracks or flaws in epoxied or soldered
joints, or change in tolerance limits of any internal or externmal compon-
ents beyond specified tolerance limits. If the equipment cannot be com-
pletely examined both internally and externally, it will be necessary to
accomplish the examination by radiographic means.

6.4,2.2 Deterioration: Deterioration shall be constiued to include such
items as: discoloration as would result from inadequate finish, corrosion,
fraying, plating or paint blisters, pitting or peeling, warped or bent parts,
excessive wear, fungus growth, and evidence of moisture inside the equipment.

6.4.2.3 Degradation of performance: Degradation of performance shall be
construed to include any condition that results in the loss of performance
beyond specification limits.

6.4.3 Band of doubt: A VSWR value shall be considered to he 1n the band
of doubt if the measured VSWR = the maximum allowable YSWR +u.08* (the
waximum VSWh - 1;. 1t the VSwrR values tall withain the hand of doubt, a
frequency band of +10 percent shall be investigated abLut the poant.
(*0.10 for frequencies above 12.0 GHz.)
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6.4.4 Insertion loss: The insertion loss shall be defined as the ratio
of the power (p,) absorbed by a given load from a generator and the power
(P,) absorbed by a given load from a generator after insertion of the
sample between the generator and the load, shall be primarily made up of
two factors; (1) the mismatch losses and (2) dissipative losses. The
insertion loss shall be expressed in dB and shall be equal to:
10 log .)

10 V1

(P25

6.4.5 Fine structure variation: A periodic or abrupt change that appears
in the plotted measurement of insertion loss versus frequency (reference

figure 5).

6.4.6 Peak-to-peak variatior: The variation in the characteristic im-
pedance plot caused by mismatches or imperfections in the coaxial assembly
(reference figure 6).

6.4.7 Critical resonant frequency: A critical resonant frequency is that
frequency at which any point on the test sample 1s observed to have a maximum
amplitude more than twice that of the support points.

6.4.8 TResonant frequency: A resonant frequency 1s that frequency which has
an amplitude that 1s greater than 1.5 times the amplitude of the support
points.

6.4.9 Coaxial assembly classifications

6 4.9.1 Class 1: A class 1 (flexible construction) coaxial assembly is

one where, during installation, bending 1s required to facilitate running

long lengths, where attachment to shock mounted equipment is required, and
where large angular displacements are encountered during service and main-
tenance conditions.

6.4.9.2 Class 2° A class 2 (semiflexible construction) coaxial assembly
1s one where, during installation, bending or forming is required to
facilitate running long lengths but where attachment to shock-mounted equip-
ment 1s not required. Class 2 coaxial assemblies are not intended for
applications requiring continuous flexure 1in service.

6.4.9.3 Class 3+ A class 3 (rigid construction) coaxial assembly 1s one
that 1s formed during manufacturing and cannot withstand further bending
or forming during installation or service without performance degradation.
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FIGURE 5. Typical fine structure variation.
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6.4.10 able assembly types

6.4.10.1 Type A: A type A cable assembly shall be defined as a cable
assembly which has a straight male connector at both ends.

6.4.10.2 Type B: A type B cable assembly shall be defined as a cable
assembly which has a straight male connector at one end and a right
angle male connector at the other end.

6.4.10.3 Type C: A type C cable assembly shall be defined as a cable
assembly which has a straight male connector at one end and a straight
female bulkhead connector at the other end.

6.4.10.4 Type D: A type D cable assembly shall be defined as a right
angle male connector on one end and a straight female bulkhead connector
on the other end.

6.4.11 Coaxial component: A coaxial device capable of transmitting RF
energy in the TEM mode over distances large in comparison to the wave-
length of energy. A coaxial component may be terminated by either an inter-
face component or an intermediate interface component,

6.4.12 Interface component: The part of a coaxial assembly which pro-
-vades a mechanical and electrical mate between the coaxial component and

other equipment. The interface component terminates iu a primary 1nter-

face and is permanently attached to its appropriate coaxial component.

6.4.13 Intermediate interface component: The part of a coaxial assembly
which provides a mechanical and electrical mate between a coaxiai cuwgonent
and a replaceable interface component. ihe iniLermediate interface com-
ponent terminates in an intermediate interface and i1s permanently attached
to 1ts appropriate coaxial component.

6.4.14 Replaceable interface component: The part of a coaxial assembly
which provides a mechanical and electrical mate between an intermediate
interface component and other equipment. The replaceable interface com-
ponent 1s removable as a unit and terminates in an intermediate interface
and. a primary interface.

6.4.15 Intermediate interface: The electrical and mechanical transition
between an intermediate interface component and a replaceable interface
component. The intermediate interface does-not provide the final transition
from the coaxial component to external equipment.
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6.4.16 Primary interface: The final electrical and mechanical transition
between a coaxial assembly and external equipment. The primary interface
may be patt of an iaterface component or a replaceable interface component.

6.4.17 Outline dimensions: Outline dimensions, for the purpose of this
document, are defined as those that describe the physical size and shape of
a coaxial assembly and, if applicable, locate required markings.

6.4.18 Responsible officer: For the purpose of this document, a re-
sponsible officer shall refer to any person who can legally bind the
company in contractual matters:

Custodian: Preparing activity:
Air PForce - 11 Air Force - 11

Project No, 5985-F470
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