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1. SCOPE

1.1 Purpose

This standard covers jacketed single-fiber multimode and single-mode fiber optic cables for aerospace usage.

1.2 Classification

The fiber optic cables covered by this standard shall be as described in the applicable specification sheets and shall be
identified by the specification sheet number and title.

2. REFERENCES

2.1 Applicable Docupents

The following publicatipns form a part of this document to the extent specified herein. The latest
shall apply. The appli¢able issue of other publications shall be the issue in effect on the date ¢

the event of conflict 4
precedence. Nothingi
has been obtained.

2.1.1  SAE Publicatid

Available from SAE In
USA and Canada) or 7

AS4373 Test M
AS16781 Fiber ¢
AS5382/1* Cable,
AS5382/2* Cable,
AS5382/3* Cable,

AS5382/4* Cable,

etween the text of this document and references cited herein,-the tex
n this document, however, supersedes applicable laws and regulations un
ns

ternational, 400 Commonwealth Drive, Warrendale, PA 15096-0001, T
P4-776-4970 (outside USA), www.sae.org.

ethods for Insulated Electric Wire

Dptics Test Methods and Instrumentation

Fiber Optic, Multimode, 100/140/172 um Graded Index, Hermetic Coated
Fiber Optic, Multimode, 100/140/172 Gum Graded Index, Nonhermetic, L
Fiber Optic, Single-Mode, 6/125/250 um, Hermetic Coated, Tight Buffer

Fiber OpticsSingle-Mode, 4.6/125/450 um, Hermetic Coated, Tight Buffer|

ssue of SAE publications
f the purchase order. In
of this document takes
less a specific exemption

el: 877-606-7323 (inside

Tight Buffer
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AS5382/5*

AS5382/6*

AS9100

Cable, Fiber Optic, Multi-Mode, 200/230/500 um, Step Index, Tight Buffer

Aerospace Requirements, Quality Management Systems

* AS5382 specification sheet (detail specification)

2.1.2  ANSI Publicatio

ns

Cable, Fiber Optic, Multi-Mode, 50/125/450 um, Graded Index, Hermetic Coated, Tight Buffer

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

ANSI/NCSL Z540-1 Laboratories, Calibration and Measuring and Test Equipment

2.1.3 ASTM Publicati

Available from ASTM In

DNS

ternational, 100 Barr Harbor Drive, P.O. Box C700, West Conshohocke

610-832-9585, www.astm.org.

ASTM E 595 Stapdard Test Method for Total Mass Loss and Collected(Volatile Cond
Outgassing in a Vacuum Environment
ASTM D 3032 Stapdard Test Methods for Hookup Wire Insulation

2.1.4 National Confer

National Conference of

440-3339, www.ncsli.or

NCSL Z540-1

2.1.5 TIA/EIA Publica

Available from Telecom

703-907-7700, www.tiag

Gend

ence Of Standards Laboratories (NCSL) Publications

Standards Laboratories, 2995 WildernessPlace, Suite 107, Boulder, CO §
).

ral Requirements for Calibration Laboratories and Measuring and Test Eq
fions

munications Industry Association, 2500 Wilson Boulevard, Suite 300, Arlin
nline.org/standards/.

n, PA 19428-2959, Tel:

ensable Materials from

0301-5404, Tel: 303-

uipment

gton, VA 22201, Tel:

TIA/EIA-455 Stapdard Test Procedure for Fiber Optic Fibers, Cables, Transducers, Sgnsors, Connecting and
Terminating Devices, and Other Fiber Optic Components

TIA/EIA-455-3 FOTP-3 RProcedure to Measure Temperature Cycling Effects on Optical Fibers, Optical Cable, and
Other-Passive Fiber Optic Components

TIA/EIA-455-11 FOTP-11 Vibration Test Procedure for Fiber Optic Components and Cables

TIA-455-13 FOTP-13 Visual and Mechanical Inspection of Fiber Optic Components, Devices, and Assemblies

TIA-455-14 FOTP-14 Fiber Optic Shock Tests (Specified Pulse)

TIA-455-20 FOTP-20 IEC 60793-1-46 - Optical Fibres - 1-46: Optical Fibres - Part 1-46: Measurement Methods
and Test Procedures - Monitoring of Changes in Optical Transmittance

TIA/EIA-455-25 FOTP-25 Impact Testing of Optical Fiber Cables

TIA/EIA-455-31 FOTP-31 Proof Testing Optical Fibers by Tension

TIA/EIA-455-33 FOTP-33 Optical Fiber Cable Tensile Loading and Bending Test

TIA/EIA-455-39 FOTP-39 Optical Fiber Cable Water Wicking Test
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TIA/EIA-455-41 FOTP-41 Compressive Loading Resistance of Fiber Optic Cables
TIA-455-56 FOTP-56 Test Method for Evaluating Fungus Resistance of Optical Fiber and Cable

TIA/EIA-455-71 FOTP-71 Procedure to Measure Temperature-Shock Effects on Fiber Optic Components

TIA-455-78 FOTP-78 IEC 60793-1-40: Optical Fibres - Part 1-40: Measurement Methods and Test Procedures -
Attenuation
TIA-455-80 FOTP-80 IEC 60793-1-44: Optical fibres - Part 1-44: Measurement methods and test procedures —

Cut-off wavelength

TIA-455-84 FOTP-84 Jacket Self-Adhesion (Blocking) Test for Fiber Optic Cable

TIA/EIA-455-162 FOTP-162 Fiber Optic Cable Temperature-Humidity Cycling

TIA-455-176 FOTP-176 IEC 60793-1-20: Optical fibres - Part 1-20: Measurement-methods and test procedures —
Fibre geometry

TIA-455-178 FOTP-178 IEC 60793-1-32: Optical fibres — Part 1-32: Measurement methods and test procedures —
Coating strippability

EIA-557 Stafistical Process Control Systems
2.1.2 U.S. Governmept Publications

Available from the Dgcument Automation and ProductionService (DAPS), Building 4/D, |700 Robbins Avenue,
Philadelphia, PA 1911115094, Tel: 215-697-6257, http://assist.daps.dla.mil/quicksearch/.

MIL-DTL-12000 Caljle, Cord, and Wire, Electric; Packaging of

MIL-HDBK-454 General Guidelines for Electronic Equipment

MIL-PRF-85045 Caljles, Fiber Optic, (Metric) General Specification for
MIL-STD-202 Test Methods Standard Electronic and Electrical Component Parts

MIL-STD-810 Environmental Engineering Considerations and Laboratory Tests

MIL-STD-2223 Test Metheds for Insulated Electrical Wire

2.2 Definitions
221 ACCEPTANCE ANGLE

Half the vertex angle of that cone within which optical power may be coupled into an optical fiber.

222 ATTENUATION

Diminution of optical power (loss of light). Expressed in dB or (for optical fiber) in dB/km.

2.2.3 BANDWIDTH (FIBER BANDWIDTH)

Range of signal frequencies carried on an optical fiber with a defined maximum signal distortion. For multimode fiber,

fiber bandwidth is limited by signal distortion and is expressed as a product of signal bandwidth and propagation distance
(MHz-km).
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2.24 BOUND MODE

In an optical fiber, a mode whose field decays monotonically in the transverse direction everywhere external to the core, and
which does not lose power to radiation. Bound modes correspond to guided rays in the terminology of geometric optics.

225 BUFFER

A typically polymeric coating that is used to protect an optical fiber from physical damage, moisture or chemicals, or to
provide mechanical isolation. (See also: Fiber Optic Cable, Loose Tube Type and Tight Buffer Type)

The buffer coating applied by the fiber manufacturer during the fiber drawing operation. Sometimes referred to simply

“primary coating.”

a. PRIMARY BUFFER
as “fiber coating” or
b. SECONDARY BUF

Any number of coat
in an operation secq
“upjacketing.”

226 CLADDING

The optical material sur
be a material having an

227 CORE

The central region of af optical fiber through which light js transmitted. The core must always

index of refraction highe
228 CUTOFF WAVE

For a single-mode fiber

specified amount. At wavelengths greater than the cutoff wavelength, a fiber is said to transmit sir

2.29 DISPERSION

A phenomenon due to g
In optical fibers, severa
materials forming the fi

FER

ngs applied over the primary buffer. Secondary buffers may be-applied b
ndary to the draw process or by a cable manufacturer. A secondary buffe

founding the core of an optical fiber. Cladding may be either glass or pol
index of refraction lower than that of the core material.

r than the surrounding cladding material.
FLENGTH

under specified conditions, the wavelength at which the fiber’'s second org

wavelength-dependent propagation velocity that results in signal distortio
dispérsion effects are present. Material (or chromatic) dispersion is thz
per.\"Waveguide dispersion is due to the dependence of the group and

numerical aperture, cor

y the fiber manufacturer
r may also be known as

ymeric, but must always

be a material having an

er mode is attenuated a
gle-mode.

N and pulse broadening.
t due to the constituent
phase velocities on the

p diameter. and wavelength. Modal dispersion or distortion. important @

nly in multimode fibers,

results from the variation in path lengths for the different modes of the fiber. For single-mode optical fibers, material and
waveguide dispersion are the dominant causes of dispersion.

2210 FAR-FIELD REGION

That region, far from a source or radiating aperture, where the diffraction pattern is essentially the same as that observed

at an infinite distance.
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2.211 FIBER OPTIC CABLE

One or more optical fibers contained in a common jacket, usually with an integral strength member.

A cable design in which the fiber(s) is placed into a cavity which is much larger than the fiber with its primary buffer.
This is intended to give the fiber mechanical independence in applications with high relative motions and/or large
temperature swings which could cause differential motion or stress inside conventional tight buffer cable structures.

PE

a. LOOSE TUBE TYPE

b. TIGHT BUFFER TY
A cable design in whi
buffer and subsequé¢

c. SEMI-LOOSE STR

A cable design hav
between the inner ja

2.212 FIBER OPTIC C

One or more fiber optic

it can be handled as ong unit.

2.2.13 HERMETIC CQ

A thin coating (typically
application of the prima

fiber's fatigue resistancs.

2.2.14 INDEX OF REF

The index of refraction
that medium.

2215 MODE

In any cavity or transmi
the boundary conditions

UCTURE

ng a modified semi-loose structure that allows slight movement-of the fib
cket and the outer strength members.

ABLE ASSEMBLY

cables terminated with two or more optical terminations (usually connecto

ATING

several hundred angstroms of amarphous carbon) applied directly to the
y buffer, for the purpose of sealing the fiber surface against hydrogen in

RACTION (REFRACTIVE INDEX)

bf a medium, denoted by n, is the ratio of the velocity of light in vacuum

ssion{line, one of those electromagnetic field distributions that satisfies |
or that can be designated by a radiation pattern in a plane transverse t

act between the primary

br and associated buffer

rs) and so arranged that

fiber surface before the
gress and improving the

fo the velocity of light in

axwell's equations and
o the direction of travel.

p a-single optical path or ray of light

Usually understood to b

2.2.16 MODE FIELD DIAMETER

The measure of the width of the guided optical power’s intensity distribution in a single-mode fiber.

instead of fiber core diameter for single-mode fiber.

2.217 NEAR FIELD REGION

Usually specified

That region, near a source or radiating aperture, where the diffraction pattern differs significantly from that observed at an

infinite distance.
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2.2.18 NUMERICAL APERTURE (NA)

A measure of the light gathering ability of a fiber. NA is commonly defined as the sine of the acceptance angle (8,) of an
optical fiber multiplied by the refractive index of the material in contact with the entrance face of the fiber. For a step index

fiber in air, NA = Jnf - n22 where ny and n; are the refractive indices of the core and cladding materials, respectively.
(See also: Acceptance Angle)

2219 OPTICAL FIBER
A filament, made of dielectric materials, that guides light.

a. GRADED INDEX ORTICAL FIBER

An optical fiber in which the refractive index of the core varies with radial distance from_the|fiber axis and is lowest
near the cladding.

b. STEP INDEX OPTICAL FIBER

An optical fiber characterized by a uniform refractive index in the core and-a¢sharp decrease |n refractive index at the
core-cladding interface.

c. SINGLE-MODE OPJNICAL FIBER

An optical fiber in which only the lowest order bound mode can. propagate at the wavelength of interest. (See also:
Bound Mode)

d. MULTIMODE OPTICAL FIBER

An optical fiber whigh will allow more than one bound mode to propagate. (See also: Bound Mode)
2.2.20 OPTICAL TIME[DOMAIN REFLECTOMETER (OTDR)
A measurement device|used to characterize a fiber, wherein an optical pulse is transmitted through the fiber and the
resulting light scattered pnd reflected back-to the input is measured as a function of time. Useful ip identifying defects and
other localized losses.

2.2.21 PREFORM

A glass structure (usually,a r6d) from which an optical fiber may be drawn.

2.2.22 QUALIFICATION INSPECTION

Qualification Inspection is a process that demonstrates that a component is capable of fully conforming to all the
requirements defined in a standard. Qualification Inspection includes definition of the measurements, tests, analysis, and
associated data which provides consistent rationale for acceptance of a particular supplier's design as meeting the
standard requirements typically prior to acquisition by the Purchaser.

2.2.23 QUALIFIED PRODUCTS LIST

A Qualified Products List is a list of suppliers whose products have been evaluated to a defined process and who are
authorized to provide those products to a purchaser upon request. When a Qualified Products List is specified, only
approved suppliers are authorized to provide products under the part number defined in the component standard. A
Qualified Products List is established by a Qualifying Activity.


https://saenorm.com/api/?name=79c7b4db86d97ee9519c42afcd00ec7b

SAE INTERNATIONAL AS5382™B 7 OF 26

2.2.24 QUALIFYING ACTIVITY

A Qualifying Activity is a function established by a Purchaser or group of Purchasers that has a defined process used to
consistently evaluate all suppliers’ products in accordance with the component standard.

2.2.25 QUALITY CONFORMANCE INSPECTION

Quality Conformance Inspection is a process which includes measurements, non-destructive tests, analysis, and
associated data that will provide verification that a particular individual component continually conforms to the
requirements defined in the standard.

2.2.26 PURCHASER

A purchaser is an activity that can issue a purchase order

2.2.27 REFRACTION

The bending of a bean of light in transmission through an interface between twocrpedia wijth dissimilar indices of
refraction. (See also: Ipdex of Refraction)

2.2.28 SUPPLIER
A Supplier is a manufacturer which has design and production control of the processes used to prpduce a component.
3. REQUIREMENTS
3.1 Specification Shegets

Individual cable requirements shall be as specified herein-and in accordance with the applicable [specification sheets. In
the event of any conflict|between the requirements of thjs'standard and the specification sheet, the latter shall govern.

3.2 Physical Charactgristics
3.2.1  Construction Dgscription

The optical fiber and cpble layer diameters and material makeup shall be as specified in the |applicable specification
sheets. Mode field diameter shall be,specified in lieu of core diameter for single-mode fibers.

3.2.2 Operational Mogle

The principal mode of |operation shall be defined as either multimode or single-mode as spgqcified in the applicable
specification sheets.

3.2.3 Temperature Rating

The maximum and minimum operating temperatures in degrees Celsius (°C) are noted in the applicable specification
sheets.

3.2.4 Storage Temperature Rating

The maximum and minimum storage temperatures in degrees Celsius (°C) are noted in the applicable specification
sheets.

3.2.5 Jacket Color
The finished color of the cable jacket shall be determined by the fiber size and mode of operation unless otherwise

defined by the specification sheets. The following colors in Table 1 have been defined for fiber optic cables. If cable color
does not correspond to this table, the applicable specification sheet shall state “non-standard color”.
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3.2.6  Outer Jacket

TABLE 1 - COLOR CODING SCHEME FOR FIBER OPTIC CABLE

Fiber Type Fiber Size (um) Jacket Color
Multimode 50/125 Orange
Multimode 62.5/125 Slate
Multimode 85/125 Blue
Multimode 100/140 Green
Multimode 200/240 Purple
Single-mode All Yellow

The cable jacket shall b
specified in the applicab

3.2.7 Cable Weight
When tested in accorda

3.2.8 Concentricity of

The buffer design shall
concentricity shall be as

3.3 Optical Fiber Req
3.3.1  Attenuation
The attenuation of the fl
maximum attenuation s
(dB) per kilometer (km).
3.3.2 Change in Optig

The maximum acceptd
environmental, mechan

3.3.3 Attenuation Unit

e as specified in the applicable specification sheets. The diameter of the
le specification sheets when tested in accordance with 5.2.3.

hce with 5.2.4, the weight shall be as specified in the applicable specificati
Buffered Fiber

be as specified in the applicable specification sheets. When tested in ac
specified on the applicable specification sheets.

Llirements

ber prior to cabling or application of other stresses shall be tested in acg
nall be as specified in theapplicable specification sheets. Optical loss sk

al Transmittance

ble change.inyattenuation from the baseline measurement, per unit

ormity,

outer jacket shall be as

on sheets.

cordance with 5.3.4, the

ordance with 5.3.1. The
all be given in decibels

length, during or after

cal or thepmaltests shall be as specified in the applicable specification sheets.

When tested in accorda

specification sheet.

3.3.4 Fiber Diameter,

cerwith 5 3 3 the fluctuations alnng the Ipngfh aof the cable shall be as s

Core Offset and Concentricity

ecified in the applicable

When tested in accordance with 5.3.4, the fiber shall meet the dimensional requirements of the applicable specification

sheet.

3.3.5

Fiber Tensile Proof Test

When tested in accordance with 5.3.5, the fiber shall meet the requirements of the applicable specification sheet.

3.3.6

Mode Field Diameter

(Single-Mode Only) When tested in accordance with 5.3.6, the fiber mode field diameter shall meet the requirements of
the applicable specification sheet.
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3.3.7 Cut Off Wavelength

(Single-Mode Only) When tested in accordance with 5.3.7, the fiber cut off wavelength shall meet the requirements of the
applicable specification sheet.

3.3.8 Dynamic Fatigue

When specified by the applicable specification sheet, the dynamic fatigue of the optical fiber shall be tested in accordance
with 5.3.8. The typical N value shall be as specified.

3.3.9 Chromatic Dispersion

(Single-Mode Only) When tested in accordance with 5.3.9, the chromatic dispersion of the fiber shall meet the
requirements of the applicable specification sheet

3.3.10 Numerical Aperjure

When tested in accordgnce with 5.3.10, the numerical aperture of the fiber shall meet the’requirements of the applicable
specification sheet.

3.3.11 Radiation Induckd Attenuation

When tested in accordance with 5.3.11, the fiber shall meet the minimum optical transmittance requitements of the applicable
specification sheet at thg specified radiation levels. Radiation testing shallbe performed on each indjvidual preform.

3.3.12 Bandwidth

(Multimode Only). THe functional bandwidth of multimode” optical cable shall be as spegified in the applicable
specification sheet when tested in accordance with 5.3.12.

3.4 Environmental Rgquirements
3.4.1  Fluid Immersior
When tested in accordgnce with 5.4.1, and. with the fluids listed in the applicable specification sheet, finished cable shall
have a maximum diameter increase of 10%, shall retain a minimum of 50% of its original jacket elongation and tensile
strength, and be free df defects in. awwvisual examination at ten-power magnification. Three cgble specimens shall be

tested in each fluid and failure of any.Specimen to meet any of the three requirements shall constifute failure.

3.4.2 Freezing Water|Immersion

When tested in accordance with 54 2 the cable shall meet the change in optical transmittance requirements of 3.3.2

during and after the test.
3.4.3 Humidity Resistance

When tested in accordance with 5.4.3, finished cable shall have a maximum diameter increase of 10%, shall be free of
visual defects and meet the change in optical transmittance requirements of 3.3.2 during and after the test.

3.44 Wicking

When tested in accordance with 5.4.4, water penetration shall not exceed the requirements of the applicable specification
sheets.
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3.4.5 Fungus Resistance

When specified by the applicable specification sheet, cables and materials used in the construction of cables shall be
fungus inert as specified in MIL-HDBK-454, Guideline 4. Materials not identified as fungus inert as specified in
MIL-HDBK-454, Guideline 4 shall be tested in accordance with 5.4.5.

3.4.6 Outgassing

When tested in accordance with 5.4.6, the cable shall conform to the requirements of the applicable specification sheet.
3.4.7

Vibration

When tested in accordance with 5.4.7, the cable shall meet the minimum optical transmittance requirements of the
applicable specification sheet at the specified vibration levels

3.4.8 Shock

When tested in accord
applicable specification

ance with 5.4.8, the cable shall meet the minimum optical transmittan
5heet at the specified shock levels.

ce requirements of the

3.4.9 Jacket Self-Adhgsion or Blocking

When tested in accord3g lized adhesion between

contacting cable surface

nce with 5.4.9, a post-test visual inspection shallreveal no areas of loca
s, or between the cable and the storage spool.
3.5

Mechanical Requfrements

3.5.1 Cold Bend

When specified in the a
exhibit no cracking of jac

3.5.2 Cyclic Flex Life

When specified on the 3
transmittance of the cal
be no surface softening
specified in the applicab

3.5.3 Impact Resistar

pplicable specification sheet and when tested in accordance with 5.5.1, th
et insulation and the change.in"optical transmittance shall not exceed the va

pplicable specification sheet, and when tested in accordance with 5.5.2,
le specimens shall'not exceed the values specified in 3.3.2 during and a
and no surface 'damage, cracking, splitting or crazing after 2000 cycles
le specification sheet.

ce

e cable specimens shall
ue in 3.3.2 after the test.

he change in the optical
er the test. There shall
bt the test temperatures

When specified in the a

bplicable specification sheet_and when tested in accordance with 5 5 3 1

cable specimens shall

exhibit no component breakage and change in optical transmittance shall not exceed the requirements of 3.3.2 during and
after the test.

3.5.4 Crush Resistance

When specified in the applicable specification sheet, and when tested in accordance with 5.5.4, the change in optical
transmittance of the cable specimens shall not exceed the requirements of 3.3.2 during and after the test, and there shall
be no component breakage.

3.5.5 Corner Bend

When tested in accordance with 5.5.5 and the requirements of the applicable specification sheet, the cable specimens

shall exhibit no visual jacket damage and the change in optical transmittance shall not exceed the requirements of 3.3.2
during and after the test.
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3.5.6 Tensile Load and Bending

When tested in accordance with 5.5.6 and the requirements of the applicable specification sheet, the cable specimens
shall exhibit no component breakage, visual jacket damage and the change in optical transmittance shall not exceed the
requirements of 3.3.2 during and after the test.

3.5.7 Jacket Material Tensile Strength and Elongation

When tested in accordance with 5.5.7, the jacket material shall meet the requirements of the applicable specification
sheet.

3.5.8 Durability of Manufacturer’s Identification

When tested in accordance with 5.5.8 and the requirements of the applicable specification sheet, the identification mark
shall remain legible.

—

3.5.9 Cable Strippability

When specified, cable sfrippability shall be tested in accordance with 5.5.9 After stripping, the opfical fiber shall be free of
scratches, damage or dgfects.

3.6 Thermal Requirements
3.6.1  Flammability

When specified on the gpplicable specification sheet and when tested in accordance with 5.6.1, the cable shall conform to
the requirements of the ppplicable specification sheet.

3.6.2 Thermal Shock
When tested in accordapce with 5.6.2, and the requirements of the applicable specification sheet, the cable shall conform
to the requirements of|the applicable specification-sheet. The change in optical transmittance shall not exceed the
requirements of 3.3.2 after the test.

3.6.3 Property Retenfjon after Thermal Aging

When tested in accordgnce with 5.6.8-at the temperatures and duration listed on the applicable|specification sheet, the
cable shall conform to the requirements of the applicable specification sheet.

3.6.4 Storage Life

When tested in accordance’with 5 6 4 and the requirements of the applicable specification sheet |the cable shall conform

to the requirements of the applicable specification sheet. The change in optical transmittance shall not exceed the
requirements of 3.3.2 after the test.

3.6.5 Temperature Cycling

When tested in accordance with 5.6.5 and the requirements of the applicable specification sheet, the cable shall conform
to the requirements of the applicable specification sheet. This test shall be performed on specimens loosely coiled and
specimens wrapped tightly around a mandrel as specified by the applicable specification sheet. The change in optical
transmittance shall not exceed the requirements of 3.3.2 at the low and high temperatures during and after the tests.

3.6.6 Temperature Cycling in Vacuum
When required by the applicable specification sheet and when tested in accordance with 5.6.6, the cable shall meet the

minimum optical transmittance requirements of the applicable specification sheet during and after temperature cycling in a
vacuum. This test shall be performed on specimens of loosely coiled cable.
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3.6.7 Cable Jacket Shrinkage

When specified, jacket shrinkage shall be tested in accordance with 5.6.7. The recorded shrinkage of the cable jacket
shall not exceed the requirement of the applicable specification sheet.

3.7 Identification Marking

Except as otherwise specified in the procurement contract, the finished cable shall be identified by a marking applied to
the outer surface of the cable or visible through the outer surface. The identification marking shall consist of the following

information, at intervals of 50 to 100 cm (approximately 20 to 40 inches), as measured from the beginning of one
complete marking to the beginning of the succeeding complete marking.

a. Complete Standard Number (e.g., AS5382/1)

b. Manufacturer's CAGE code

c. The words "AEROSPACE CABLE, FIBER OPTIC"
d. Lot Identification

The identification marking shall be complete and legible and shall meet the durability requirement
vertical axis of the printgd characters may be either crosswise or lengthwise of-tlje cable.

5 specified in 3.5.8. The

3.8 Workmanship

All details of workmans
be free of foreign mater
and streaking).

nip shall be in accordance with high quality aerospace manufacturing pra
als and irregularities such as cracks, splits;-and bubbles. Color shall be

ctices. The jacket shall
uniform (free of mottling

4. QUALITY ASSURANCE PROVISIONS

4.1 Responsibility for Inspection

The supplier is responsi
herein. Except as othen
performance of the insp
perform any of the inspe
and services conform to

411 Responsibility fq

All items must meet all

ble for the performance of all inspection requirements (examinations a
wise specified in the-contract or purchase order, the supplier may use any
ection requirements-specified herein. The purchaser and the qualifying ac
ctions set forthiin'the standard where such inspections are deemed nece
prescribed requirements.

r Compliance

he technical requirements of the product standard. The inspections set fo

nd tests) as specified
facilities suitable for the
tivity reserve the right to
5sary to ensure supplies

rth in this standard shall

become a part of th

L J | - 'H 4 Lt Tl o
SUPMITT S UVTT Al TITISPTLHUIT S ySITTTTT UT—Yuanty —pPJruyrartr. LA~ = 1925)

nce of any inspection

requirements in the standard shall not relieve the supplier of the responsibility of assuring that all products comply with all

requirements of the contract.

Sampling in quality conformance does not authorize submiss

material, either indicated or actual, nor does it commit the purchaser to accept defective material.

4.1.2 Test Equipment

and Inspection Facilities

ion of known defective

Test and measuring equipment and inspection facilities of sufficient accuracy, quality and quantity to permit performance
of the required inspection shall be established and maintained by the supplier. The establishment and maintenance of a
calibration system to control the accuracy of the measuring and test equipment shall be in accordance with ANSI/NCSL
Z540-1 or equivalent standards.
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4.1.3 Quality Assurance Compliance

The supplier’s reliability assurance program for AS5382 fiber optic cables and assembly procedures shall comply with the
AS9100 Aerospace standard for Quality Management System requirements. Other established and industry recognized
quality assurance standards that assure all products produced conform to the contract requirements are acceptable.
However, if used, it is the responsibility of the supplier to provide evidence of compliance to AS9100. The qualifying
activity authority reserves the right to monitor, measure, and validate compliance at their discretion.

4.1.4 Statistical Process Control

The supplier shall implement and use statistical process control techniques in the manufacturing process when specified
by the applicable specification sheet. The statistical process control (SPC) program shall be developed and maintained in
accordance with EIA-557. The SPC program shall be documented and maintained as part of the overall product
assurance program.

4.2 Classification of Ifpspection

The inspections specifig

a. Materials Inspection
b. Initial Qualification i
c. Periodic Qualificatio

d. Quality Conformang
4.2.1 Inspection Cong

All inspections shall be

d herein are classified as follows:
(see 4.3)

nspection by certification (see 4.4)

n Inspection by certification (see 4.5)
e Inspections (see 4.6)

itions

performed in accordance with the test conditions specified in applicable

cable construction utilizg¢s spliced fibers, test samples shall be selected to include the fiber splices

4.3 Materials Inspecti

Materials inspection sh
delivered cable are in a
4.4  Initial Qualification

The supplier shall deve

olp]

all consist of certification, supported by verifying data, that materials
cordance with:the requirements of 3.1.

by Cetrtifieation Inspection

op initial qualification inspection data, which consists of all the applicablg

performed in the group

fequiences as specified in Table 2

paragraphs. When the

used in fabricating the

examination and tests,

A request for qualification by certification shall be made to the qualifying activity (see 7.4). The request shall include a test
report indicating the results of all test requirements specified here-in and a summary of group A and B results. The
qualifying activity may require the supplier to sign a certification form to document the appropriate part number for QPL
listing (see 7.4.1). The qualifying activity shall not approve a component that does not meet the requirements specified
herein by an SAE part number. The qualifying activity has the authority to impose specific specification test requirements
to resolve test failures/discrepancies. The supplier shall not make any changes in process control inspections, quality
conformance inspections, or manufacturing control drawings (editorial changes are acceptable) without the express
approval of the supplier’'s quality assurance activity.

4.4.1 Initial Qualification Samples

For each product part number to be tested, the number and length of samples subjected to each test shall be as specified

in Table 2. The supplier shall, for each sample, use the same ingredients, manufacturing procedures, and methods of
inspection as would be used to provide the product to a purchaser’s contract.
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Qualification samples shall be from a single production run

4411
used in production.
submitted.

4.41.2 Inspection Routine

Qualification inspection shall be performed on sample units produced with equipment and procedures normally

for each standard type

The sample shall be subjected to the qualification inspection specified in Table 2 in the order shown. All sample units
shall be subjected to the inspection of Group | and Il. Specimens shall be cut from each sample unit in lengths at least as
long as specified in Table 2. Test specimens from each sample unit shall be subjected to the tests of Group IIl through
Group V, inclusive, of Table 2; however, each test specimen shall be subjected to only one group of tests in addition to
Groups | and Il. Test specimens for Group VI shall be cut from undamaged test specimens from Groups Ill, IV or V.
Optical tests shall be performed on the sample when required in Section 3 as specified by the individual test in Section 5.

4.5 Periodic Qualifica

ion by Certification Inspection

Periodic qualification b
qualifying activity shall i
report shall only consist
Any change in the supy
testing shall also be incl

451 Periodic Qualifid

Periodic Qualification In

specification sheet in a
months thereafter, exc

inspection need not be ade until either production is at least.2 units of product or a total of 36 m

the inspection was perfq

y certification inspection shall occur every 36 months after the nitial
mposes the same requirements as for initial qualification by certification

of Table 3 results and a summary of group A and B results that-dccur du
Lded in the report. Table 3 tests shall be performed in the order shown.

ation Samples

ccordance with Table 4, 12 months after thé 'date of notification of qualif
bpt when the total production in a 12 month period is less than two

rmed in which case only one samplé-unit shall be tested.

lier's manufacturing control drawings (editorial changes arg acceptable)

spection shall be made on sample units selected.from production units wh
A and B Quality Conforfnance Inspections (see 4.6). Sample units shall be selected from those ty

qualification date. The
see 4.4) except the test
ing the reporting period.
that required additional

!

ich have passed groups
pes covered by a single
cation and every twelve
units of product (2 km)
bnths has elapsed since
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TABLE 2 - QUALIFICATION INSPECTION

Requirement Test Specimen Quantity
Inspection Paragraph Paragraph and length (1)(2)
Group |
Visual and mechanical 3.2,34, 3.5, 5.1,5.2 3 units, 400 m each (3)
3.6,3.7,3.8
Group Il
Attenuation 3.3.1 5.3.1 3 units, 400 m each (4)
Bandwidth 3.3.12 5.3.12 3 units, 400 m each (4)
Numerical aperture 3.3.10 5.3.10 3 units, 400 m each (4)
Group Il
Temperature cycling 365 565 4+0-tnitsT40-meagh (5)(6)
Humidity Resistance 3.4.3 543 10 units, 10 m.eagh (5)(6)
Storage life 3.6.4 5.6.4 2 units, 400rm eadh (on reels)
Cold bend 3.5.1 5.5.1 3 units, 10 ’'meacH (7)
Cyclic flexing 3.5.2 5.5.2 6 unitsy5 m each (2 each from 3 reels)
Crush 354 554 3 units, 5 m each {5)(6)
Impact 3.53 55.3 3 units, 5 m each {5)(6)
Property retention after thermal aging 3.6.3 5.6.3 10 units, 10 m eadh (5)(6)
Temperature cycling vith mandrel wraps 3.6.5 5.6.5 10 units, 10 m eadh (5)(6)
Freezing water immefsion (ice crush) 3.4.2 5.4.2 4 units, 10 m each(5)(6)
(1 each from 2 cables)
Fungus 34.5 54.5 2 units, 2 m each
(1 each from 2 re€|ls)
Cable strippability 3.5.9 5.5.9 6 units, 1 m each
(2 each from 3 re€|ls)
Flammability/flame extinguishing 3.6.1 5.6.1 3 units, 6 m each (7)
(1 each from 3 re€|ls)
Tensile load & bending 35.6 5.5.6 10 units, 10 m eadh (5)(6)
Group IV
Thermal shock 3.6.2 5.6.2 10 units, 10 m eadh (5)(6)
Fluid immersion 3.4.1 5.41 2 units (for each flyiid required),
2m each (7)
Group V
Jacket self-adhesion pr blocking 3.4.9 5.4.9 2 units, 30 m each (8)
(1 each from 2 cables)
Corner bend 355 55.5 2 units, 5 m each (5)(6)
Group VI
Cable jacket materialltensile strength & elongation 3.5.7 5.5.7 5 units
Cable shrinkage
Durability of identification 3.6.7 5.6.7 3 units, 2 m each (7)
Wicking 3.5.8 5.5.8 3 units, 2 m each (7)
3.4.4 5.4.4 2 units, 2 m each (7)
NOTES:

Tolerance on 400 m lengths is plus or minus 2 percent provided results are normalized to 400 m.
Tolerance on shorter lengths is plus or minus 5 percent.

The visual and mechanical inspection shall only be conducted on a 1 m section of each sample.
The same samples used in the visual and mechanical inspection shall be used.

Specimens shall be cut at random from the entire length of the reel.

Half of the specimens shall be cut from the two samples used in the storage temperature test.

A specimen cut from two of the samples used in the storage temperature test.

The same samples as used in the storage temperature test shall be used.
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TABLE 3 - PERIODIC QUALIFICATION INSPECTION

Requirement Test
Inspection Paragraph Paragraph
GROUP |
Temperature cycling 3.6.5 5.6.5
GROUP I
Humidity resistance 3.4.3 543
Storage temperature 3.6.4 5.6.4
Cold bepd 3.51 551
Cyclic flexing 3.5.2 5.5,
Impact fesistance 3.5.3 5.5.
GROUR Il
Thermal aging 3.6.3 5.6.
Temperpture cycling with mandrel wraps 3.6.5 5.6.
Freezing water immersion (ice crush) 3.42 5.4.
FungusJresistance 3:4.5 5.4.
Cable sfrippability 3:5.9 5.5.
Flammapility/flame extinguishing 3.6.1 5.6.
GROUR IV
Fluid immersion 3.4.1 5.4.
Jacket delf-adhesion or blocking 3.4.9 549
Corner bend 3.5.5 55.%
GROUR V
Cable jgcket materials tensile strength and 3.5.7 5.5.7
elongatipn
Cable shrinkage 3.6.7 5.6.7
Durabilify of identification marking 3.5.8 5.5.8
Wicking 3.4.4 54.4
TABEEA=SAMPEING PEANTFORPERIODIC QUALIHCATHONINSPECTHON

Units of Product from
36 Months’ Production Sample Unit Size
2
3to 8, inclusive
9to 30, inclusive
31to 80, inclusive
81 to 130, inclusive
131 to 180, inclusive
181 to 240, inclusive
241 to 300, inclusive
over 300 4 percent

ONOO O, WN =
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4.5.2 Failures

If one or more specimens fail to pass periodic qualification inspections, the production unit shall be considered to have

failed.

453

Disposition of Specimens

Specimens that have been tested to periodic qualification inspection shall not be delivered on the contract or purchase

order.

4.5.4 Noncompliance

If a sample fails to pass periodic qualification inspection, the Supplier shall notify the Qualifying Activity of such failure and

take corrective action

n the materials or processes, or both, as warranted. Acceptance and

hipment of the product

shall be discontinued u
action has been taken
examinations, or the te
may be re-instituted; hg
has shown that the corr
failure shall be furnished

4.6 Quality Conforma

Quality conformance ins
Group B inspection (Tat

4.6.1 Inspection of Pr|

Inspection of product fo
46.1.1  Unit of Produ

A unit of product shall
produced shall be one U

46.1.2
A production run shall c

for inspection at the sa
during the same produc

htil corrective action, acceptable to the Qualifying Activity, has been tak

periodic qualification inspection shall be repeated on additionaly'sam
5t which the original failed, at the option of the Qualifying Activity)>Grou
wever, final acceptance and shipment shall be withheld until the periodig
pctive action was successful. In the event of failure after re-inspéction, inf
to the Qualifying Activity.

hce Inspection

spection shall consist of the inspections and tests)specified for Group A i
le 6).

bduct for Delivery
delivery shall consist of Group A inspection.
t

be 1 km of cable of the-same part number.
nit of product.

If a production run is less

Production Rdin

bnsist of thediimber of units of product produced on the same production
me timeAll of the units of product in the production run submitted sh
ion period with the same materials and processes and with optical fiber fr

46.1.3

bn.  After the corrective
ple units (all tests and
ps A and B inspections
qualification inspection
brmation concerning the

nspection (Table 5) and

1 km, then the quantity

ine or lines, and offered
hll have been produced
bm the same preform.

Sample Unit

A sample unit shall be selected at random from the production run.

4.6.1.4 Specimens

A specimen shall be an

individual length of cable cut from the sample unit.

4.6.2 Group A Inspection

Group A inspection shal
4.6.2.1

Group A inspection shal

| consist of the inspections and tests specified in Table 5.

Sampling Plan

| be performed on 100% of delivered product. There shall be no failures.


https://saenorm.com/api/?name=79c7b4db86d97ee9519c42afcd00ec7b

SAE INTERNATIONAL

AS5382™B

18 OF 26

4.6.2.2 Disposition of Sample Units

Sample units from which a specimen has failed any of the Group A inspection tests shall not be delivered on any order.

4.6.3 Group B Inspec

Group B inspection shg
are applicable, these t¢

that have passed the Gioup A inspection.

4.6.3.1 Sampling Pla

TABLE 5 - GROUP A INSPECTION

Requirement

Inspection Paragraph Test Paragraph
Visual and mechanical 3.4,35,3.6,3.7 5.1and 5.2
Attenuation 3.3.1 53.1and 5.3.2
Bandwidth 3.3.12 5.3.12
Numerical aperture 3.3.10 5.3.10

ion

I| consist of the inspections specified in Table 6. In cases where certain
sts shall be conducted in the order shown. Group B inspections shall be

TABLE 6 - GROUP B INSPECTION

Inspection Requirement Paragraph Test Paragraph
Thermal shock 3.6.2 5.6.2

L

Sample units shall be s

months after the date of notification of qualification and every three months thereafter, except whg
a three month period is|less than 2 units of product (2 km) inspection need not be made until eith

2 units of products or
sample unit shall be tes

lected from those types covefed by a single specification sheet in accord

total of 12 months‘have elapsed since the inspection was performed
ed.

TABLE - SAMPLING PLAN FOR GROUP B INSPECTION

Units of Product from
12 Months’ Production Sample Unit Size

2 1

4.6.3.2 Failures

310 G, Inclusive
9to 30, inclusive
31to 80, inclusive
81 to 130, inclusive
131 to 180, inclusive
181 to 240, inclusive
241 to 300, inclusive
over 300 4 percent

O~NO O~ WN

requirements and tests
made on sample units

ance with Table 7, three
n the total production in
er production is at least
n which case only one

Production units in which one or more sample units have failed a Group B inspection test shall be rejected.
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4.6.3.3

Rejected Production Units

If a production unit is rejected, the supplier may screen out the defective units of product (if possible), and resubmit for re-

inspection.
inspected production un

4.6.3.4 Disposition of

its.

Sample Units

Such production units shall be separate from new production units, and shall be clearly identified as re-

Sample units from which a specimen has failed any of the Group B inspection tests shall not be delivered on any order,
even though the production unit submitted is accepted.

5. TEST METHODS

5.1 Visual and Mech

Visual and mechanical
to verify that the design
with the applicable spd
Visual inspection for the
5.2 Fiber and Cable (
5.2.1 Fiber

The fiber used in the ca
5.2.2 Cable

Cable construction shall
5.2.3 Finished Cable

The diameter of finishe
AS4373 Method 901.
5.2.4 Finished Cable

The finished cable weig

Tical Examinations

xaminations shall be performed in accordance with Electronic Industries
construction, physical characteristics, dimensions, marking and-workma
cification sheet. Visual examination shall be accomplished)utilizing t¢
color of the cable may be accomplished without magnification

onstruction Inspections

ple construction shall meet the requirements as specified on the applicable

meet the requirements as specified on the applicable specification sheet.
Diameter

] cable shall be computed from the circumference measurement determ

Weight

ht shall.be determined in accordance with AS4373, Method 902.

5.3 Optical Fiber Testrng

Alliance TIA/EIA-455-13
hship are in accordance
en-power magnification.

specification sheet.

ned in accordance with

5.3.1 Attenuation

Optical fiber attenuation shall be measured in accordance with TIA/EIA-455-78 for single-mode fiber and EIA/TIA-455-46

for multimode fiber.

applicable specification sheet.

5.3.2 Change in Optical Transmittance

Multimode launch conditions shall be in accordance with TIA/EIA-455-50 or as specified on the

This test shall evaluate the change in optical transmittance of the fibers due to exposure of the cable to one or more
inspection (environment and physical) tests.
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5.3.2.1 Method

The change in optical transmittance of each fiber shall be measured in accordance with TIA/EIA-455-20, utilizing a
monitor fiber to evaluate the change in transmittance due to exposure of the cable to environmental and physical tests.
Any optical power detection method may be utilized if the method has the sensitivity to measure the differential optical
power levels as specified in the individual test requirements of Section 3, and if the method provides repeatable readings
(less than 3 percent variation). A pretest optical power measurement shall be made and the specimen shall then undergo
inspection testing. All optical power measurements, subsequent to the pretest measurement, shall be referenced to the

pretest value and the ch
5.3.2.2 Guidelines

These types of measur:

ange in dB calculated.

ments require highly stable optical devices (source and detector) and re

eatability of loss at the

device-to-fiber interface
all the measurements o

5.3.3 Attenuation Unit

The attenuation uniform
shall be measured from

5.3.4 Fiber Diameter,
Fiber geometry shall be
5.3.5
Fiber tensile proof test
5.3.6
Mode field diameter of s
5.3.7

The cut off wavelength
TIA/EIA-455-80.

5.3.8 Dynamic Fatigu

Fiber Tensile Proof Test

Mode Field Diameter

Cut Off Wavelength

Use of the same reference fiber for calibrating the light source power. eu
h the cable specimen, will enhance the measurement accuracy.

ormity

ity of each individual fiber shall be measured in accordance)with TIA/EIA
one end of the fiber, and shall meet the requirements specified in 3.3.3.

Core Offset, and Concentricity

measured in accordance with TIA/EIA-455-176,or TIA/EIA-455-45, Metho

shall be performed in accordance with' TIA/EIA-455-31.

ingle-mode fiber shall be determined in accordance with EIA/TIA-455-167

of uncabledtsingle-mode fiber by transmitted power shall be determi

[

tput just prior to making

455-59. The uniformity

ned in accordance with

5 measurement shall be

Dynamic fatigue of the

In’rir‘al fiber shall he measured in accardance with TIA/EIA-455-76  Thid

used to calculate the N-value of the buffered fiber.

5.3.9 Chromatic Dispersion

Chromatic dispersion for single-mode optical fiber shall be measured in accordance with TIA/EIA-455-169.

5.3.10 Numerical Aperture

Measurement of the refractive index of the core and cladding of the optical fiber shall be in accordance with
TIA/EIA-455-47. This measurement shall be used to calculate the numerical aperture (NA) of the fiber.

5.3.11 Radiation Induced Attenuation

Radiation induced attenuation shall be measured in accordance with EIA/TIA-455-49.
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