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RATIONALE

Currently the qualification process of fiber optic components to aerospace requirements involves in some cases referencing
test methods that have been prepared for areas not related to the aerospace community where the test methods and
required test results must be adapted to support the requirements of qualifying fiber optic components for aerospace.
AIR6282 provides cross reference matrices to allow selection of the most suitable test methods for use in the qualification
process of aerospace fiber optic components.

1. SCOPE

This report provides cross reference matrices detailing current test methods used in the qualification processes of fiber optic
connectors, termini and cables for aerospace, telecommunications, and naval applications. The cross-reference allows the
end user to select the test methods most suitable for qualifying a component, or to identify alternative test methods where
a specific test is not defined in a referenced document. The report also provides information on what area each type of
referenced document has been developed for.

2. REFERENCES

2.1 Applicable Documents

The following publications form a part of this document to the extent specified herein. The latest issue of SAE publications
shall apply. The applicable issue of other publications shall be the issue in effect on the date of the purchase order. In the
event of conflict between the text of this document and references cited herein, the text of this document takes precedence.
Nothing in this document, however, supersedes applicable laws and regulations unless a specific exemption has been
obtained.

2.1.1  SAE Publications

Available from SAE International, 400 Commonwealth Drive, Warrendale, PA 15096-0001, Tel: 877-606-7323 (inside USA
and Canada) or +1 724-776-4970 (outside USA), www.sae.org.

MA5405 Splices, Fiber Optics, For Aerospace Inter-Connection Systems
2.1.2  ARINC Publications
Available from ARINC, 2551 Riva Road, Annapolis, MD 21401-7435, Tel: 410-266-4000, www.arinc.com.

ARINC801 Fiber Optic Connectors

SAE Executive Standards Committee Rules provide that: “This report is published by SAE to advance the state of technical and engineering sciences. The use of this report is
entirely voluntary, and its applicability and suitability for any particular use, including any patent infringement arising therefrom, is the sole responsibility of the user.”

SAE reviews each technical report at least every five years at which time it may be revised, reaffirmed, stabilized, or cancelled. SAE invites your written comments and
suggestions.

Copyright © 2021 SAE International

All rights reserved. No part of this publication may be reproduced, stored in a retrieval system or transmitted, in any form or by any means, electronic, mechanical, photocopying,
recording, or otherwise, without the prior written permission of SAE. .
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2.1.3 Telecommunications Industry Association (TIA) Publications

Telecommunications Industry Association (TIA), 1320 N. Courthouse Road, Suite 200, Arlington, VA 22201. Available from
IHS Standards Store, 15 Inverness Way East, Englewood, CO 80112, global.ihs.com.

TIA-455 Fiber Optic Test Procedures
EIA-364 Electrical Connector/Socket Test Procedures Including Environmental Classifications
2.1.4 International Electrotechnical Commission (IEC)

Available from IEC Central Office, 3, rue de Varembe, P.O. Box 131, CH-1211 Geneva 20, Switzerland,
Tel: +41 22 919 02 11, www.iec.ch.

IEC60793 Optical Fibres, Measurement Methods and Test Procedures
IEC60794 Optical Fibre Cables
IEC61300 Fiber optic interconnecting devices and passive components, Basic Test and Measurement Procedures

2.1.5 Comité Européen de Normalisation (CEN) Publications

Available from Avenue Marnix 17, B-1000 Brussels, Belgium.

EN 2591 Aerospace Series, Elements of Electrical and Optical Connection - Test Methods

EN 3745 Aerospace series, Fibers and Cables, Optical Aircraft Use - Test Methods

2.1.6 Telcordia Technologies Publications

Available from Technologies, Inc., One Ericsson Drive, RRC 4A-1060, Piscataway, NJ 088564-4156, USA.
GR-20-CORE Generic Requirements for Optical Fiber and Optical Fiber Cable

GR-326-CORE Generic Requirements for Singlemode Optical Connectors and Jumper Assemblies
21.7 U.S. Government Publications

Copies of these documents are available online at https://quicksearch.dla.mil.

MIL-PRF-24623 Splice, Fiber Optic Cable, General Specification For

MIL-PRF-49291 Fiber, Optical, (Metric) General Specification For

MIL-PRF-85045 Performance Specification, Cables, Fiber Optics, (Metric), General Specification For
MIL-STD-810 Department of Defense Test Method Standard

MIL-STD-1678 Fiber Optics Cabling Systems Requirements and Measurements

MIL-PRF-28876 Military Specification: Connectors, Fiber Optic, Circular, Plug and Receptacle Style, Multiple
Removable Termini, General Specification for (Naval applications)
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3. OPTICAL FIBER AND FIBER OPTIC CABLE

This section provides details of test methods applicable to the qualification process for aerospace optical fiber and fiber optic cables.

MIL-PRF-49291, Fiber Optical Cable (Metric); MIL-PRF-85045, Performance Specification, Cables, Fiber Optics, (Metric); and AS5382, Fiber Optic Cables test
methods refer to TIA-455, Standard Test Procedure for Fiber Optic Fibers, Cables, Transducers, Sensors, Connecting and Terminating Devices, and Other Fiber
Optic Components.

NOTE: Unpopulated test requirements have been identified as a requirement, but no test method has been identified.

3.1 Optical Fiber

TEST REQUIREMENT EN 3745 IEC60793 TIA-455 OTHER
CORE DIAMETER (MM) 2021 1-20 58 -
CORE DIAMETER (SM) 2021 1-20 27 -
i CORE NON-CONCENTRICITY (MM) 2021 1-20 158 -
5 CORE NON-CONCENTRICITY (SM) 2021 1-20 27 -
<Zt CLADDING DIAMETER (MM) 2021 1-21 58 -
5 CLADDING DIAMETER (SM) 2021 1-21 27 -
'-'EJ CORE/CLADDING CONCENTRICITY ERROR 2021 1-21 176 -
PRIMARY BUFFER/COATING DIAMETER 2021 1-21 27 -
PRIMARY BUFFER/COATING NON-CONCENTRICITY 202 1-30 27 -
PROOF TEST 501 1-30 31 -
TENSILE STRENGTH 502 1.31 - Telcordia GR-1209-5.4.3.4
STRIPPABILITY 701 1-32 178 -
Documents

" This test method refers to IEC 60793-1 Measurement methods and test procedures Part 1. N
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Optical Fiber (Continued)
TEST REQUIREMENT EN 3745 IEC60793 TIA-455 OTHER
ATTENUATION - MULTIMODE 301 1-40 78 -
3:' ATTENUATION - SINGLEMODE 301 1-40 78 -
,c:’ BANDWIDTH 303 1-41 204 -
?j CHANGE IN OPTICAL TRANSMITTANCE - 1-46 20 -
IMMUNITY TO AMBIENT LIGHT COUPLING 305 3-8 22 -
NUMERICAL APERTURE 302 1-43 177 -
Documents
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3.2 Fiber Optic Cable (Simplex)
TEST REQUIREMENT AS4373 EN 3745 IEC60793 | MIL-STD-1678 | TIA-455 OTHER
CONTRAST MEASUREMENT 1001 705 - - - -

E’ DURABILITY OF MANUFACTURERS MARKING 710 703 - 3104 - -

LéJ OUTER JACKET EXTERNAL DIAMETER 101 203 - 3101 - -

(l-l; OUTER JACKET WALL THICKNESS 101 203 - 3101 - -
PRIMARY BUFFER/COATING DIAMETER - 203 1-21 3101 48 -
SECONDARY BUFFER/COATING DIAMETER - 203 1-21 3101 48 -
VISUAL EXAMINATION - 201 - 3105 13 -
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Fiber Optic Cable (Simplex) (Continued)
TEST REQUIREMENT AS4373 | EN3745 | IEC60794 | MIL-STD-1678 | TIA-455 OTHER
ACCELERATED AGING 807 401 1-2-F9 - 18 -
BEND - 510 1-2-E11 - 88 -
BEND TWIST - 514 - - o1 -
BUFFER INSERTION FORCE - 515 - - - -
CABLE KINK - 509 1-2-E10 - - -
CABLE TIE CLAMPING - 517 - - - ARINC802-2.2.3.14
CABLE TO CABLE ABRASION 701 511 - - 66 ARINC802-2.2.3.11
COLD BEND 702 406 - - - -
CRUSH RESISTANCE - 513 1263 - - -
CUT-THROUGH RESISTANCE 703 507 1-2-E12 - - -
ELONGATION, INSULATION AND SHEATH 705 - - - - FED-STD-228-3031.1
4 | FLEXURE ENDURANCE 704 512 1-2-E8 . 104 R
S [IMPACT - 506 - - 2 -
% | LONGITUDINAL STABILITY 104 205 - - 86 ARINC802-2.2.3.10
G | LOW/HIGH TEMPERATURE BEND - 510 - - 37 -
= | MICRO-BENDING - 504 - - - -
SCRAPE ABRASION - 503 1-2-E2 3203 - -
SEVERE BEND (MACROBENDING) - 516 - - 62 -
SHOT-GUN DAMAGE - - 1-2-E13 - - -
SPRINGBACK 707 - - - - -
STIFFNESS/FLEXIBILITY 707 - - - - ARINC802-2.2.3.1
STRIPPABILITY (JACKETS AND BUFFERS) 103 701 1-2-E5 - - -
Telcordia
TENSILE STRENGTH - 505 1-2-E1 - - SR 4
TENSILE STRENGTH, INSULATION AND
SHEATH : 705 - - - - FED-STD-228-3021
THERMAL CYCLING (WITH MANDREL) - 301 - - - -
THERMAL LIFE - 410 - 3303 4 -
TORSION (TWIST) - 508 1-2-E7 ; 85 Telcordia
nAGR'J%
TUBE KINK - 509 1-2-E10 - Y Vel
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Fiber Optic Cable (Simplex) (Continued)

TEST REQUIREMENT AS4373 | EN3745 | IEC60794 | MIL-STD-1678 | TIA-455 OTHER
COLD TEMPERATURE, LOW PRESSURE, DAMP ] ] ] ] ] ]
HEAT
DAMP HEAT (CYCLIC TEST)HUMIDITY
Rt ol 603 412 - 3302 162 ;
ENDURANCE AT TEMPERATURE/THERMAL LIFE 814 410 - - 4 -
FIRE RESISTANCE - 407 - - - -
2 | FLAMMABILITY 801 407 - 3405/3406 - DOT/FAA/AR-00/12
E | FLUID RESISTANCE 601 411 1-2-F5 3409 12 -
W | FREEZING WATER IMMERSION - - - 3307 08 -
Z | HUMIDITY RESISTANCE - 412 - - 162 -
€ | MOLD GROWTHIFUNGUS RESISTANCE - - - 3401 56 MIL-HDBK-454
=2
& | OUTGASSING 608 - - - - AS;szhﬂTﬁ1§g§533
OZONE RESISTANCE - - - 3404 189 -
NRL_MR_6505-92-693°
RADIATION EXPOSURE ; . 1-2-F7 . 64 .
SMOKE DENSITY - 601 - 3405 - ARINC802-2.2.4.7-
TEMPERATURE CYCLING - 402 1-3-F1 3301 3 -
THERMAL SHOCK
(RAPID CHANGE OF TEMPERATURE) - 404 - 3304 7 -
TOXICITY - 602 - 3407 - ARINC802-2.2.4.7-

2 ASTM E1559 - Standard Test Method for Contamination Outgassing Characteristics of Spacecraft Materials.

I 3 Standard Test Method For Total Mass Loss And Collected Volatile Condensable Materials From Outgassing In A Vacuum Environment. Docu ments

4 NRL_MR_6505-92-693, Naval Research Laboratories Radiation Testing of Fiber Optic Passive Components. Document Sharing Hub
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TEST REQUIREMENT EN 3745 | IEC60793 | TIA-455 OTHER
ATTENUATION - MULTIMODE 301 1-40 78 -
ATTENUATION - SINGLEMODE 301 - 78 -

< [ ATTENUATION DURING TEMPERATURE CYCLING 301 - - -

2 [ BANDWIDTH 303 - - -

% ['CHANGE IN OPTICAL TRANSMITTANCE - 1-46 20 -
IMMUNITY TO AMBIENT LIGHT COUPLING 305 - 22 -
NUMERICAL APERTURE 302 - - -
VISUAL EXAMINATION 201 - 13 -
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3.3 Fiber Optic Cable (Ribbon)

TEST REQUIREMENT EN 3745 IEC60794 | TIA-455 OTHER
- RIBBON DIMENSIONS AND GEOMETRY - VISUAL - 1-2-G2 123 -
E RIBBON DIMENSIONS - APERTURE GAUGE - 1-2-G3 - -
E RIBBON DIMENSIONS - DIAL GAUGE - 1-2-G4 - -
o PRIMARY BUFFER/COATING DIAMETER 203 - - -

SECONDARY BUFFER/COATING DIAMETER 203 - - -

VISUAL EXAMINATION 201 - 13 -
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Fiber Optic Cable (Ribbon) (Continued)

TEST REQUIREMENT EN 3745 | IEC60794 | MIL-STD-1678 TIA-455 OTHER
ACCELERATED AGING 401 - 3303 - -
BEND 510 1-2-G1 - - -
BEND TWIST 514 - - 91 -
BUFFER INSERTION FORCE 515 - - - -
CABLE KINK 509 - - - -
CABLE STRIPPING 701 - - - i
CABLE TIE CLAMPING 517 - - - -
CABLE TO CABLE ABRASION 511 - - - -
< | COLD BEND 406 - - - -
g CONTRAST MEASUREMENT 705 - - - -
% CRUSH RESISTANCE 513 - - - -
8 CUT-THROUGH 507 - - - -
= | DURABILITY OF MANUFACTURERS MARKINGS 703 - - - -
AS4373 Test method 705
ELONGATION, INSULATION AND SHEATH - - - - FED-STD-228-3031.1
ASTM D470
FLEXURE ENDURANCE 512 - - - Telcordia GR-1209-5.4.3.1
IMPACT 506 - - 25 -
LONGITUDINAL STABILITY 205 - - - -
LOW/HIGH TEMPERATURE BEND 405 - - - -
MICRO-BENDING 504 - - - -
RESIDUAL TWIST - - - 131 -
SCRAPE ABRASION 503 - 3203 - -
SEVERE BEND (MACRO-BEND) 516 - - - -
Documents
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