SURFACE car
VEHICLE |

J2192 JUN2010

8AE International RECOMMENDED | 5u¢, 200900
PRACTICE

Superseding  J2192 MAY2005

Recommended Testing Methods for Physical Protection of Wiring Harnesses

RATIONALE

This Recommended Practice is being revised to better define the noise suppression test, to correct the heat aging test

procedure and to make editarial carrections throughout the document
TABLE OF CONTENTS

. ST 00 o U SRUUURRUT o0 - SURRUUY NSRS 2
1.1 Y o] o] o= 1T} o HU O = S S OPRRN SRR 2
2. REFERENCES. ...t ecieieeee e ssieneeee e e s e esnnneneneee e s s £ B er e e e e e sssnieeeee e e s e e e e e s e e e e e 3
21 Applicable Publications ... S N e 3
211 YA\ B U] o] [ o= 4[] 1S 0 S IR 3
21.2 ASTIM PUDBIICAtIONS ... i e et ee e e e e e e s e nnnnnnneeeneeesedenreeeeeeeessnrneereraeeeeas 3
21.3 ISO|PUDIICAtIONS...c.cee e e Y e e 3
3. GLOSSARY e B e 4
3.1 FUNEionality .........ccooeiiiiiiiiieeeiee g d e 4
3.2 Deglradation..........c.uieiiiiiei i S e e 4
3.3 (=4 1y o] @Y o] o] o= 11T o I - SRR SSRUSRENY NS 4
3.4 Ta10=T o T2 o] o] Toz=1 { o] o N USSR SRS 4
3.5 RecpmMmended PraCtiCes..... .o e e eee e e e e e e e e e e e e 4
3.6 LK 0 - U PSSR 4
3.7 EXtruded TUDE.......o et e e e e e e e e e e e 4
3.8 TeXHle TUDE ..o e e e e e e e e e e e e e e e s s e 4
4. QUALITY REQUIREMENTS ...ttt ettt sntee e s snnee e s snmneee s do e e e 4
4.1 Proguct Quality ASSUFARNCE ......cccuiiiiiiiiiiiiiiee ettt see et e e sne e e s fee e 4
5. CLASSIFICATIONA{TEMPERATURE IDENTIFICATION) .....cutiiiiiiiieiiiiee e e 4
6. TEJTING METHODS . ...ttt e e e e e e sneeee e e e e e s e s nnnnnnneneeesssssnee freene e e e e e e 5
7. TEJTS PROCEDURES ... ...t e e e e e e e eennee e e e e e e s e s fee e 5
7.1 samping OO 5
7.2 S F=Ta g o] (= o (=T o= =1 o ] o SR 6
7.21 LI 01 SO 6
7.2.2 L 0T 1Yo I U o U 6
7.2.3 LIS LS T oSO 6

SAE Technical Standards Board 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 reaffirmed, revised, or cancelled. SAE invites your written comments and suggestions.
Copyright © 2010 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.

TO PLACE A DOCUMENT ORDER: Tel:  877-606-7323 (inside USA and Canada) ; ;
Tel:  +1724-7764970 (outside USA) SAE values your input. To provide feedback

Fax:  724-776-0790 on this Technical Report, please visit
Email: CustomerService@sae.org http://www.sae.org/technical/standards/J2192 201006
SAE WEB ADDRESS: http://www.sae.org



http://www.sae.org/technical/standards/J2192_201006
https://saenorm.com/api/?name=09f425bac34b3e875d31dec0eab5ea77

SAE J2192 Revised JUN2010 Page 2 of 13
7.3 [ 1= = Yo 1T RSP 6
7.4 Temperature/HUumidity CyYClING.......o it e e e e e et e e e e snbeee e e nees 7
7.5 L F= 10 00 F=T o111 Y2 RSP 7
7.6 Low Temperature FIEXIDIlILY ...........cooiiiiiie ettt e e e e e s nneee s 7
7.7 FIUIAS RESISTANCE.......ci ittt ettt e e e e e e ettt e e e e e e e s st e e eeaeeessnsteeeaaaeeesannsnneeeeaeeeean 8
7.8 0T T 1T T RSP 8
7.9 Component CompPatiDIlity ..........oooi e 9
7.10 N [T LTS U o o =171 o] o RSP 9
7.1 F Y o] = E] o] T =] = g o SRS 11
7.12 LU T Te3 LU= T V] o SRS 11
713 DYNamiC CUL-TRIOUQGN ..ot e e et e e e e e e bt e e e ente e e e enbee e e ennneas 11
7.14 Impact Resistance Test (Convolute ONIY) i e e e e e e e e eneeeaaaee s 11
7.14.1 TS, Set-UP i ee e ee e sneeee s s (g 11
7.14.2 TES PrOCEAUIE.........eeeeeee ettt e e e e e et e e e e e s s e snneeeeeeaeeesnennnseneeeees@iabash e feeeeensinsie e e e 12
7.15 Thefmal INSUIAtION........ooiii e e e e e pneb b T fe e 12
8. PRODUCT APPEARANCE AND QUALITY ... e meeeeeee e d e 12
9. SURPLIER RESPONSIBILITY ..ottt eseee e s e areeeeenteeeesnneee e e e 12
10. TOXICOLOGY CONFORMANCE..........ocoiieeiiieeenieeee e b e 12
11. PRODUCT APPROVAL ...ttt seee e e et eeee e e 12
12. NOTES oot S ettt e e ettt e e s nntte e e s snnteeesennneeesennneeess feeee e et e e e e ee e e e 13
12.1 Marginal INAICIA .......oocoiiiiiiiee e ede et e e e ee e s e 13
FIGURE 1 RATTLING TEST SET-UP ... ettt e e s e s snree e s e e 10
FIGURE 2 RUBBING TEST SET-UP ...t N Tttt et e e s sneee e s snnee e e e e e 10
FIGURE 3 APHARATUS FOR IMPACT RESISTANCE TEST......coiiiiiiieiiieeeeieeeneeee e e 11
TABLE 1 TEMPERATURE CLASSIFICATIONS ...ttt eiiee e eieee e eseeee s e 5
TABLE 2 TESTING METHODS AND THEJR APPLICABILITY TO COVERING CATEGORIES AND CLASSES...... 5
TABLE 3 TEST TEMPERATURE FOR HEAT AGING AND TEMPERATURE/HUMIDITY CYCUING.........cccceenneee. 6
TABLE 4 CYCLING SEQUENCE FOR TEMPERATURE/HUMIDITY CYCLING TEST ....coocooeee e, 7
TABLE 5 FLUIDS TO BE USED-FOR FLUIDS COMPATIBILITY TEST ......coviiiieeiiiieeeneeeeeee e, 8
1. SCOPE

This SAE Recommegnded Practice describes the recommended methods for testing flexible harness foverings for use on
ground vehicle elecfricak distribution systems. This Recommended Practice shall apply to all tapes, extruded tube and
textile tube.

1.1 Application

This document shall be applied for coverings used on wiring assemblies. The Customer’s Engineering Group must
approve material based on the functional application performance requirements to assure proper validation of covering

materials.
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2. REFERENCES
2.1 Applicable Documents

The following publications form a part of this specification to the extent specified herein. Unless otherwise indicated, the
latest issue of SAE publications shall apply.

2.1.1 SAE Publications

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

SAE ARP1536A Abrasion Test Procedure for Chafe Guard

SAE J311 Fluid for Passenger Car Type Automatic Transmissions

SAE J369 FFlammability of Polymeric Interior Materials—Horizontal Test Methed

SAE J1128 | ow Voltage Primary Cable

SAE J1756 Petermination of the Fogging Characteristics of Interior Automotive Materials
SAE J2302 Thermal Effectiveness of Sleeve Insulation

SAE J2495 Thermal Containment Efficiency of Sleeve Materials

2.1.2 ASTM Publigations

Available from ASTM International, 100 Barr Harbor Drive, P.O. Box C700, West Conshohocken, PA 19428-2959, Tel:
610-832-9585, wwwjastm.org.

ASTM D 471  Standard Test Method for Rubber.Property—Effect of Liquids
ASTM D 3032 Standard Test Methods foriHookup Wire Insulation, Section 22—Dynamic Cut Through
ASTM D 4157 Tes{| Method for Abrasion Resistance of Textile Fabrics

ASTM D 5423 Forged-Convection Laboratory Ovens for Evaluation of Electrical Insulation
ASTM F 1306 Tes{ Method for Slow Rate Penetration Resistance of Flexible Barrier Films

2.1.3 ISO Publications

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

ISO 3795 Road vehicles, and tractors and machinery for agriculture and forestry—Determination of burning
behavior of interior materials

Applicable Quality Standards (e.g., QS 9000, ISO/TS16949, etc.)
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3. GLOSSARY

3.1

FUNCTIONALITY

Performs to design intent.

3.2 DEGRADATION

Loss of functionality due to physical changes such as cracks, tears, melting or other forms of reduction in material
strength, composition or integrity.

PLICATION

3.3 EXTERIOR A
Applications outside

3.4 INTERIOR AH

Applications inside t
3.5 RECOMMENI
Suggested test meth
3.6 TAPE

A continuous strip of
3.7 EXTRUDED T

Tubes, plain or profi
of materials.

3.8 TEXTILE TUBE

Tubes that are mads
3.9 SPECIMEN

The combination of
customer.

4. QUALITY REQU

the passenger compartment
PLICATION

e passenger compartment.
DED PRACTICES

od that does not include specification limits.

cloth, fabric, metal, paper or plastic material. with or without adhesive.

UBE

ed, including convoluted tubings, that are extruded from elastomers, metals, pla

with textile materials:

bne or mereicoverings applied to a wire bundle, where the coverings and wires

IREMENTS

stics, or combination

are specified by the

4.1

Product Quality Assurance

Product Quality Assurance must follow the requirements and be in compliance with the applicable Quality Standard.

5. CLASSIFICATION (TEMPERATURE IDENTIFICATION)

Temperature requirement is by class as noted in Table 1. It is the responsibility of the customer to determine the "Class

to be used for any application. Temperature ratings are to be considered the minimum service temperature required.

It is the responsibility of the supplier to properly designate the service temperature of their product and provide the
necessary data to the performance criteria in this specification when submitting to the customer for approval. Verification
of any and all of the data submitted by the supplier is at the discretion of the customer.
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TABLE 1 - TEMPERATURE CLASSIFICATIONS

Class Temperature (°C)
Class A —40to 85
Class B —40 1o 100
Class C —40to 125
Class D —40to 150
Class E —401t0 175
Class F —40 to 200
Class G —40 to 225
Cldss 1 —4U 10 ZOU
6. TESTING METHODS
The recommended test methods are found in Table 2.
TABLE 2 - TESTING METHODS AND THEIR APPLICABILITY TO COVERING'CATEGORIES AND CLASSES
Category
Extruded | Textile | ‘Applicable Class and/or Test
Test Tape Tube Tube Application Method
Heat Aging X X X All 7.3
Temperaturg/Humidity X X X All 7.4
Flammability X X X All 7.5
Low Temperature Flexibility X X X All 7.6
Automotive IFluids Resistance X X X For Exterior Applications 7.7
Only
Fogging X X X For Interior Applications 7.8
Only
Component Compatibility X X X Customer Designated 7.9
Noise Suppression X X X Customer Designated 7.10
Abrasion Registance X X X Customer Designated 711
Puncture/Pinch X X Customer Designated 712
Cut Through X X X Customer Designated 7.13
Impact X Customer Designated 7.14
Thermal Instjilation X X X Customer Designated 7.15
7. TESTS PROCEDURES

7.1 Sampling

If it is not specified, the sample size must be five. The suggested dimension of the sample is 10 mm minimum, however,
if the manufacturer is supplying sizes other than 10 mm, the customer may request other sample sizes. Selection must
be representative of the current production for each test and test results should be reported. Precondition/equilibrate dry
samples to 23 °C + 5 °C and 50% + 5% relative humidity for a minimum of 24 h prior to testing unless otherwise noted.
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7.2 Sample Preparation

7.21 Tape

Assemble a bundle of wire 450 mm or greater in length of an appropriate number and size to approximate a diameter of
10 mm as designated by customer. Wire sizes and insulation types will be specified by the customer. If specified, cover
the bundle with a 450 mm length of 10 mm diameter convoluted tubing. Note that the appropriate wire type and tubing
with the same operation temperature as the tape in question must be used. Wrap the tape to be tested around the bundle

with a 50% overlap.

7.2.2 Extruded Tu

be

Assemble a bundle
diameter of 10 mm ¢
the bundle with a 45
temperature must be

7.2.3 Textile Tubg

Assemble a bundle
10 mm or as specifi
with a 450 mm lengt
must be used with th

7.3 Heat Aging

7.3.1  The materig
procedure d

7.3.2 Place 30 pi
specified in

temperature

used with the extruded tube being tested as specified by the customerior'test m

bf wire 450 mm or greater in length of an appropriate number‘and size to appro
bd by customer. Wire sizes and insulation types will be specified by the customsg

e textile tube being tested as specified by the customer’or test method.

| shall withstand temperature according te class noted in Table 3, and test
bscribed in 7.3.2.

bces of 450 mm long test specimens of each sample in a forced air convecti
ASTM D 5423, with air exchange rate of 100 to 200 per hour) at the sam
(refer to Table 3) for the duration of time interval.

TABLE 3« TEST TEMPERATURE FOR HEAT AGING
ANDTEMPERATURE/HUMIDITY CYCLING

of wire 450 mm or greater in length of wire of an appropriate nhumber and(sizre to approximate a
r as specified by customer. Wire sizes and insulation types will be specified\by the customer. Cover
D mm length of extruded tube. Note that the appropriate wire type with the 'same ¢ontinuous operating

thod.

imate a diameter of
r. Cover the bundle

h of textile tube. Note that the appropriate wire type with'\the same continuous operating temperature

bd according to the

bn oven (Type Il as
ple maximum class

Class Temperature (°C)
Class A 85+2
Class B 1002
Class C 125+ 3
Class D 150+ 3
ClassE 175+ 3
Class F 200+ 3
Class G 225+ 4
Class H 250 + 4
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7.3.3 At 500, 1000, 1500, 2000, 2500, and 3000 h intervals, remove five pieces of test specimens of each sample from
the oven and condition them at 23 °C £ 5 °C and 50% % 5% relative humidity for at least 4 h.

7.3.4 Wrap each of the conditioned test specimens around a mandrel with a diameter equal to four times the nominal
ID of the test specimen at a uniform rate of one turn per 10 s. After 1500 h of heat aging and at 500-h intervals to
3000 h, bend the specimens around a mandrel with a diameter equal to ten times the nominal ID of the test
specimen at a uniform rate of one turn per 10 s. Visually inspect each specimen for any sign of degradation.
Record and report any change in appearance and signs of degradation (e.g., cracks, melting, etc.). Perform any
quantitative measurements (e.g., length of any cracks or flagging sections, etc.) as requested by the customer.

7.4  Temperature/Humidity Cycling

7.4.1 Place test specimens in an environmental chamber and set the cycling sequence as followiing for three cycles.
Refer to SAE J1128 for complete description.

TABLE 4 - CYCLING SEQUENCE FOR TEMPERATURE/HUMIDITY CYGLING TEBT

Step Condition Duratjon Total Time
1 Increase Tgmperature from 23 °C +5 °C & 50% * 5% RH to —40 °C 30 min 0:30
2 Hold Tempegrature at —40 °C £ 2 °C 1h 1:30
3 Increase Tgmperature from —-40°C+2°Ct080°C+2 °C & 95% +6% RH 30 min 2:00
4 Hold Tempegrature at 80 °C + 2 °C & 95% + 5% RH 4h 6:00
5 Change Te ﬁerature from 80 °C + 2 °C & 95% + 5% RH to the.Class 30 min 6:30
Temperature'”
6  Hold at Clags Temperature'” 1h 7:30
7 Change Tefnperature from the Class Temperature' t0,23 ° + 5 °C & 50% + 5% RH 30 min 8:00

1. Refers to Table 3.

7.4.2 Wrap each ¢f the conditioned test specimens‘around a mandrel with a diameter equal to fopr times the nominal
ID of the test specimen at a uniform rate*of one turn per 10 s. Visually inspect each spec|men for any sign of
degradation| Record and report any change in appearance and signs of degradation (e.g., dracks, melting, etc.).
Perform any| quantitative measurements’(e.g., length of any cracks or flagging sections, etc.)|as requested by the
customer.

7.5 Flammability
7.5.1 Horizontal

Conduct horizontal Qurn test; Calculate and record burn rate of each test specimen following the guidg¢lines as established
in SAE J369 (ISO 3795):-Record and report as required by the customer.

7.5.2 Vertical

Conduct vertical burn test, calculate and record burn rate of each test specimen following the procedure specified in
standard UL94 section 8, "20 mm Vertical Burning Test." Record and report as required by the customer.

7.6 Low Temperature Flexibility
7.6.1 Assemble test specimens by inserting a taped wire bundle into a 450 mm length of harness covering sample.
The wire bundle shall have a diameter equal to 80% of the ID of sample. Condition test specimens in a —40 °C +

2 °C cold chamber for 4 h.

7.6.2 Remove test specimens from cold chamber and condition them at 23 °C + 5 °C and 50% * 5% relative humidity
for 4 h.


https://saenorm.com/api/?name=09f425bac34b3e875d31dec0eab5ea77

SAE

J2192 Revised JUN2010 Page 8 of 13

7.6.3

7.6.4

Wrap the test specimens around a mandrel with a diameter equal to four times the nominal ID of the test
specimen at a uniform rate of one turn per 10 s.

Visually inspect each specimen for any sign of degradation. Record and report any change in appearance and
signs of degradation. Perform any quantitative measurements (e.g., length of any cracks or flagging sections,
etc.) as requested by the customer.

7.7 Fluids Resistance

7.7.1

7.7.2

7.7.21

7.7.22

Table Note 1: Fluid gvailability may-change over time.

7.7.3

7.7.4

Prepare three specimens for each test fluid.

Immerse ea
that at least
engine oil, power steering and transmission fluids, ensure that fluid and samples are’aged at the speC|f|ed
temperature|for 5 minutes. For exposures to diesel fuel, gasohol and gasoline, ensure\that fluid is saturated by a
non-immersfon technique until dripping occurs.

Solutions pre determined as % by volume.
See SAE J1128 (Table C) for reference standard sources as denoted in Table 5.

TABLE 5 - FLUIDS TO BE USED FOR FLUIDS COMPATIBILITY TEST

Test Temperajure

Hluid Name Reference Standard [Table.Note 1] (°C)
Endine QOil ASTM D 471, IRM-902 50+ 3
Gasgoline ASTM D 471, Ref. Fuel C 23+5
Gagohol 10% Ethanol + 90% ASTM D 471, Ref. Fuel C 23+5
Diegel Fuel 90 % ASTM D 471,.IRM-903 + 10% p-xylene 235
PoWer Steering  ASTM D 471, IRM=903 50+ 3
Autp Trans Dexron lll, SAE J311; Dexron VI 50+3
Engine Coolant  50% distilled Water + 50% Ethylene Glycol 50+3
Batiery Acid H2S04;, Specific Gravity = 1.260 + 0.005 23+5
Brake Fluid SAE RM-66-04 235

Remove eagh specimen from test fluid and allow it to drain for 20 min. Let samples condition 23 °C + 5 °C for
72 h.

Visually inspeet each specimen for any sign of degradation after 1, 24, 48, and 72 h. Wrap each bundle a
complete 360 degrees around a mandrel with a diameter equal to four times the nominal ID of the test specimen
at a uniform rate of one turn per 10 s. Record and report any change in appearance, signs of degradation or loss
of flexibility. Perform any quantitative measurements (e.g., length of any cracks or flagging sections, etc.) as
requested by the customer.

7.8 Fogging

7.8.1

7.8.2

Conduct the Fogging Test according to SAE J1756 using either the Photometric Method or the Gravimetric
Method per agreement between customer and the supplier.

The test duration is to be specified by the customer.
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7.8.3
as required by the customer.

7.9 Component Compatibility

7.9.1  Assemble components and test as specified by customer.

Report Fog Number when using the Photometric Method; and Fog Mass when using the Gravimetric Method or

7.9.2 Test to be performed at rated temperature as required by Class specified (refer to Table 3) with no loss of

functionality observed.

7.10 Noise Suppression

7.10.1 Noise Suppression is a comparative test and its requirements are to be established. by
recommended that testing be conducted with a reference standard of known or acceptabl
performance level.

7.10.2 Prepare samples according to 7.2 except use a solid steel mandrel rather than @ wire bundle
to be covergd with convolute or any other covering prior to applying the covering being tested

7.10.3 Test Apparatus
7.10.3.1 Insulating|Cabinet
Provides a 30 dB attenuation of the laboratory ambient noise.

7.10.3.2 Excitation|Equipment

The excitation of test equipment is created by a signal generator and amplified. The power amplifier
axle of the vibrator goes through a hole inside the cabinet'and is fixed to the equipment.
7.10.3.3 Noise Measurement

The microphone is i
fixed at 150 mm fron

hside the cabinet and connected to an integrating sonometer outside the cabine
0 the noisy contact of the steel mandrel and steel plate.

7.10.4 Test Set-Up
7.10.4.1 Rattling Test Set-Up
See Figure 1.

7.10.4.2 Rubbing Tlest;Set-Up

the customer. It is
P noise suppression

The mandrel is not

funs a vibrator. The

. The microphone is

See Figure 2.
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7.10.5 Test Proced

7.10.5.1

7.10.5.2

7.10.5.3

7.10.5.4

Run the

Lire

Hinge
150
Microphone
Steelplate
S500x50x5
Wirebundle
T omm
——

9 Hz Vikre for

Micr ophoafe H

Wi s RuUrndl e

bzl ssotioo

FIGURE 2 - RUBBING TEST SET-UP

W ikar o o

illustration. This provides the background noise (A) inside the cabinet.

est on the steel panel without the steel mandrel 1ollowing the Rattling or

ubbing Test set-up

Affix steel mandrel without harness covering along the steel plate and run the test again. The noise level (B) is
measured.

Affix steel mandrel with harness covering material on the steel plate and run the test. The noise level (C) is

measured

Noise Attenuation in dB is the difference between the noise level B and the noise level C. Record Noise

Attenuation Level.
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