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INTRODUCTION

Acoustical test results for standardized SAE and ASTM test procedures as well as non-standardized vehicle test procedures
can be presented in a number of formats and scalings, making comparison(s) of results difficult in many cases. This
document addresses the need for a consistent format for the presentation of various acoustical material, part and vehicle
interior noise test data.
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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 724-776-4970 (outside USA), www.sae.org.

SAE J1400 Laboratory Measurement for the Airborne Sound Barrier Performance of Automotive Materials and
Assemblies

SAE J1637 Laboratory Measurement of the Composite Vibration Damping Properties of Materials on a Supporting Steel
Bar

2.1.2 ASTM Publications

Available from ASTNI International, 700 Barr Harbor Drive, P.O. Box C700, West Conshohocken, PA.19428-2959, Tel: 610-
832-9585, www.astm.org.

ASTM C 423  Standard Test Method for Sound Absorption and Sound Absorption Coefficients by the Reverberation
Room Method

ASTM E 1050 Starjdard Test Method for Impedance and Absorption of Acoustical Materials Using a Tube, Two
Microphones, and a Digital Frequency Analysis System

ASTM C 384  Starjdard Test Method for Impedance and Absorption of Acoustical Materials by the Impedance Tube
Method

ASTM E 756  Starjdard Test Method for Measuring Vibration-Dampinhg Properties of Materials

3. DEFINITIONS

3.1 Modified Articlilation Index

Modified Articulation Index (MAI) is calculated accotding to the following weighting factors and [reference levels for
respective 1/3 octave sound pressure measurements:

MAI200 = 3.33/100*(64 - dBL200)
MAI250 = 6.67/100*(69 - dBL250)
MAI315 = 10.83/100((71 - dBL315)
MAI400 = 14.17/100f(73 - dBL400)
MAI500 = 15.00/100f(75 - dBL50G)
MAI630 = 17.50/100f(75 - dBL630)
MAI800 = 21.67/100f(74 - dBL800)
MAI1000 = 24.17/100*(72~dBL1000)
MAI1250 = 28.33/100*(70~-"dBL1250)
MAI1600 = 38.33/100*(67 - dBL1600)
MAI2000 = 36.67/100*(65 - dBL2000)
MAI2500 = 31.67/100*(63 - dBL2500)
MAI3150 = 30.00/100*(60 - dBL3150)
MAI4000 = 25.83/100%(56 - dBL4000)
MAI5000 = 20.83/100%(51 - dBL5000)
MAI6300 = 8.33/100%(51 - dBL6300)

—_ e~~~ |~

Where, for example at 200 Hz, 3.33 is the weighting factor, 64 is the reference level and dBL200 is the linear or unweighted
noise level for the 200 Hz 1/3 octave band frequency at the measurement location.

Corresponding data for all 1/3 octave bands from 250 to 6300 Hz are used in the MAI calculation.

MAI = sum of MAI200 through MAI6300; usually expressed as a percent (100% or higher = perfect intelligibility).
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NOTE: This metric uses weighting factors common to the automotive industry; but, which are slightly different than similar
standards such as ANSI S3.5.

3.2  For all other definitions, see the respective test standards.

4. PROCEDURES

All data collected either from standard test methods or company specific test methods can be presented in corresponding
display formats. These formats include descriptions of the samples and test conditions, followed by a graphical display of
the results.

Each display format corresponds to an applicable spreadsheet that can be used to enter test data as well as descriptions
of the sample and the test facility. This information is then automatically transferred to a spreadsheet tab containing a
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8. TEST FORMAT
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Graphical displays have been prepared to cover the following test formats. For each test type, the graphical display has a
fixed length and scale for each axis.

8.1

Vehicle Level Testing of Materials, Components and Systems on the Road or Chassis Dynamometer

Vehicle Road Test Data - A-weighted Sound Pressure Level versus Engine Speed, shown per Figure 1.
Vehicle Dyno Test Data - A-weighted Sound Pressure Level versus Engine Speed, shown per Figure 2.
Vehicle Road Test Data - A-weighted Sound Pressure versus 1/3 Octave Frequency, shown per Figure 3.
Vehicle Dyno Test Data - A-weighted Sound Pressure versus 1/3 Octave Frequency, shown per Figure 4.
Vehicle Road Test Data - Modified Articulation Index versus Engine Speed, shown per Figure 5.
Vehicle Dyno Test Data - Modified Articulation Index versus Engine Speed, shown per Figure 6.
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8.2

Material and Component Testing in the Laboratory

Sound Transmission Loss per SAE J1400, shown per Figure 7.
Random Incidence Sound Absorption per ASTM C 423, shown per Figure 8. Note that sound absorption values for

frequencies beyond those valid for ASTM C 423 are shown for reference only.

Composite Vibrat
Composite Vibrat
9. NOTES

9.1

ion Damping per SAE J1637 (temperature), shown per Figure 10.
ion Damping per SAE J1637 (frequency), shown per Figures 11A and 11B.

Marginal Indicia

Normal Incidence Sound Absorption per ASTM E 1050 (1/3 octave or narrow band), shown per Figures 9A and 9B.

A change bar (l) locdted in the left margin is for the convenience of the user in locating areas wheree
editorial changes, have been made to the previous issue of this document. An (R) symbol to the'left

chnical revisions, not
pf the document title

indicates a completq revision of the document, including technical revisions. Change bars and\(R) ar¢ not used in original

publications, nor in documents that contain editorial changes only.
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roblemms: on the use of the SAE J2629 electronic spreadsheets, SAE may be contacted at

" This downloadable file contains a set of applicable SAE standard spreadsheets (the “Spreadsheets”). The Spreadsheets are copyrighted works and all
rights, title and interest in and to the Spreadsheets are owned by SAE International. SAE hereby grants you a nonexclusive, nontransferable license to
use the Spreadsheets and to prepare one derivative work based on each Spreadsheet (the “Derivative”) provided that the SAE copyright notice appears
on each Derivative as “© 2011 SAE International,” you agree that the use of any information contained in each Spreadsheet is provided “AS IS” and is
entirely at your risk as the licensee, and you hereby indemnify SAE from any and all claims or damages caused by your use, modification, sale or application
of the Spreadsheets and any Derivatives. Under no circumstances shall SAE International be liable for any costs, losses, expenses or damages (whether
direct or indirect, consequential, special, economic, or financial, including any losses of profits) whatsoever that may be incurred through the use of any
information contained in the spreadsheets. © 2011 SAE International.

PREPARED BY THE SAE ACOUSTICAL MATERIALS COMMITTEE

STABILIZED BY THE SAE ACOUSTICAL MATERIALS COMMITTEE
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APPENDIX A - INFORMATION FOR THE SAE J2629 SPREADSHEETS

MINIMUM SYSTEM REQUIREMENTS

The following minimum system and software requirements are required to use the SAE J2629 spreadsheets:

PC capable of running Microsoft Excel 97 or newer;
256 megabytes of memory or greater;
Microsoft Excel 97 or newer

Instructions to use the SAE J2629 Spreadsheets:

1. Uncompress the single compressed file downloaded from SAE at the time of purchase (see 9.2)

2. Extract the colle

3. Select and open

a.

b.

k.

Random Inc
Normal Incig
Sound Tran
Composite

Composite

Composite

Vehicle Dyn
Vehicle Dyn
Vehicle Dyn
Vehicle Roa
Vehicle Roa

Vehicle Roa

4. Click on the tab
fields (in white d

a.

b.

C.

d.

ction of spreadsheets to an appropriate location on a PC storage device
the appropriate spreadsheet from the following

dence Sound Absorption per ASTM C 423

ence Sound Absorption per ASTM E 1050 (1/3 octave or narfrew’band)
smission Loss per SAE J1400

ibration Damping per SAE J1637 (10 to 1000 Hz)

ibration Damping per SAE J1637 (100 to 10 000 Hz)

ibration Damping per SAE J1637 (temperature)

b Test Data - dBA versus 1/3 Octave Band Frequency

b Test Data - dBA versus Engine Speed

b Test Data - MAI versus Engine Speed

 Test Data - dBA.versus 1/3 Octave Band Frequency

H Test Data ~'dBA versus Engine Speed

 Test Data’- MAI versus Engine Speed

litled “Input Descriptions” and enter descriptions of the test sample and test cond

pia-entry fields)

tions in the following

Subtitle

Description of each sample, with physical properties

Test conditions and information

Other details in appropriate text fields

5. Click on the tab titled “Input Data” and enter test data as x and y coordinates in the appropriate columns (highlighted in
gray).
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6. Click on the tab titled “User Notes & Comments” to enter any other information.

7. When all data have been entered, click on the tab titled “Results pg1” to view the graphical display of results.
8. Click on the tab titled “Results pg2” to view the test information and data.

9. Revisions to the result graphs may be made by returning to the tabs “Input Descriptions” or “Input Data”.

10. Any of these displays can be printed or copied into a presentation.

11. When all data entry is completed, save the file to a hard drive or a storage device with a unique file name.

The graphical display can be printed as a separate sheet or can be inserted in a PowerPoint presentation using the
commands Copy angl Paste Special from the Microsoft Excel application. See Figures 1 through 11
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Project Number:

Vehicle Road Test Data - Overall SPL vs. Engine Speed

Standard Data Format per SAE J2629

6000

Test lab]
Road log
Road su
Speed:

Vehicle

Vehicle |
Microphd
Mic or hg
Number
Test nun

Test tem)

Wind spi
Test eng

Notes an

Test datg:

Test Conditions:

ation:
[face:

ear:
ad:

ne or binaural head:
ad location:

bf averages:

ber:

perature - deg. C:

ed and direction:
neer/technician:

Comments

Vehicle Description: 90
Make, model, year: —_ [ lower is better
VIN number: n‘_‘ ;
Vehicle Properties: g E
Engine size: N 80 - py;
Drive configuration: [ F -
Tire brand, size, pressure: ; F /""
o i ‘.f"'""!?’/'/
NVH Package Content S, 70+ «W
— r P\\'/
o [
2 f
3 r /
TestA - 60 F ,f
[ T P
5 | il
@ ;
TestB a F
50 +
T [
c [
5 [
[e) n
TestC (7] r
T 40+ TestA
o r —TestB
> r —TestC
TestD o [ TestD
30 + 1 1 1 1 1 1 1 1 1 1
500 1000 1500 2000 2500 3000 ,3500° 4000 4500 5000 550
Engine Speed [rpm]
Project Nymber:

FIGURE 1 - VEHICLE ROAD DATA - A-WEIGHTED SOUND PRESSURE LEVEL VERSUS ENGINE SPEED
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Project Number:

Vehicle Dyno Test Data - Overall SPL vs. Engine Speed

Standard Data Format per SAE J2629

Engine Speed [rpm]

Vehicle Description: 90 -
Make, model, vear: — r lower is better
VIN number: a_“
Vehicle Properties: CE,
Engine size: N 80
Drive configuration: [ F ’./
Tire brand, size, pressure: < //”*"‘
m [ e v
NVH Package Content D, 70 L -/M
_ //:,.-\‘./"
o
S /
S ¢ o
Test A F
& r
g 60 [ ﬁ:r';
v
o
TestB o r
50
T [
c
=
[<]
TestC 2
T 40+ Test A
° r —TestB
> —TestC
TestD o F TestD
30 f 1 1 1 1 1 1 1 1 1 1
500 1000 1500 2000 2500 3000 ,3500 4000 4500 5000 5500 6000

Project Nymber:

Test Conditions:
Test lab]

Roll surfgce:
Speed:
Vehicle dear:
Vehicle Ipad:

Mic or hgad location:
Number pf averages:
Test nunpber:

Test datg:

Notes an¢l Comments

Rolls Tugning (Frt, Rr, All):

Microphgne or binaural head:

Test engjneer/technician:

FIGURE 2 - VEHICLE DYNO DATA - A-WEIGHTED SOUND PRESSURE LEVEL VERSUS ENGINE SPEED
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Project Number

Vehicle Description

80

Vehicle Road Test Data - SPL vs. 1/3 Octave Frequency

Standard Data Format per SAE J2629

Brand, model, year:
VIN number:
Vehicle Properties ©
Engine size: % 70
Drive configuration: = !
Tire brand, size, pressure: N r
(] L
NVH Package Content ; 60 L
m [
E L
TestA e F
> 50T
- L
e TR
Test B ? t L C ‘S\R\s
8 a0 L
S L
o ¥
T [
TestC g [
‘2 30 ——Test A
[ - ®= TestB
[ —0= TestC
TestD [ A—Test D
20 +—F—+—+ F———+—1—+ F—— st F———F—F+—+1
32 63 125 250 500 1000 2000 4000 B000
1/3 Octave Band Center Frequency [Hz]
Project Nugnber
Freax TestA TestB TestC TestD
Test Condifions 31.5 72.0 68.0 67.0 69.0
. 40 73.0 69.0 68.0 70.0
Testlab: 50 730 700 690 710
Road locatipn: 63 74.0 71.0 70.0 72.0
Road surfage: 80 740 710 700 720
Vehicle spegd: 100 750 730 720 740
Vehicle geqr: 125 74.0 70.0 69.0 71.0
Vehicle loag: 160 72.0 69.0 68.0 70.0
Microphong or binaural 200 74.0 67.0 66.0 68.0
Mic or head location: 250 71.0 65.0 64.0 66.0
Number of hverages: 315 69.0 63.0 62.0 64.0
Test numbdr: 400 68.0 62.0 61.0 63.0
Test date: 500 66.0 61.0 60.0 62.0
Test tempefature - deg. C: 630 68.0 60.0 59.0 61.0
Wind speeq and direction: 800 65.0 59.0 58.0 60.0
Test enginder/technician: 1000 62.0 580 570 590
1250 58.0 56.0 55.0 57.0
1600 57.0 54.0 53.0 55.0
Notes and Comments 2000 57.0 52.0 51.0 53.0
2500 58.0 50.0 49.0 51.0
3150 56.0 48.0 47.0 49.0
4000 53.0 47.0 46.0 48.0
5000 50.0 45.0 44.0 46.0
6300 46.0 43.0 42.0 44.0
8000 730 770 ZT0 730
10000 40.0 40.0 39.0 41.0

FIGURE 3 - VEHICLE ROAD DATA - A-WEIGHTED SOUND PRESSURE LEVEL VERSUS 1/3 OCTAVE FREQUENCY
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Vehicle Dyno Test Data - SPL vs. 1/3 Octave Frequency

Project Number

Standard Data Format per SAE J2629

Vehicle Description 80 T
Brand, model, year: [ lower is better
VIN number: [
Vehicle Properties © v ~8-
Engine size: % 70 % %_— sfg .é'
Drive configuration: =) és/
Tire brand, size, pressure: N
(] L
NVH Package Content ; 60 ,5
o0 [
S, [
Test A °
> £
o 50
- L
[ [
=] [
TestB 3 t h ﬁ
o 40
S L
o ¥
T [
Test C §
30 + ——Test A
(7] - ®- TestB
F —0=- TestC
TestD r A— Test D
20 +—4—+—+—+—+—+—+—+—+—+—+—+—+—t~FH—+—+—F+—F+—+—+—++
31.5 63 125 250 500 1000 2000 4000 B000

1/3 Octave Band Center Frequency [Hz]

Project Nugnber
Frea¢ TestA TestB TestC TestD

Test Condifions 31.5 72.0 68.0 67.0 69.0
40 73.0 69.0 68.0 70.0

;:.t d'?; tion: 50 73.0 70.0 69.0 71.0

i 63 74.0 71.0 70.0 72.0
Road sufface: 80 740 710 700 720
Vehicle gpeed: 100 750 730 720 740
Vehicle gear: 125 740 700 690 710
Vehicle Ipad: 160 72.0 69.0 68.0 70.0
Microph¢ne or binaural 200 74.0 67.0 66.0 68.0
Mic or h¢ad location: 250 71.0 65.0 64.0 66.0
Number pf averages: 315 69.0 63.0 62.0 64.0
Test nupber: 400 68.0 62.0 61.0 63.0
Test dat$: 500 66.0 61.0 60.0 62.0
Test endineer/technician: 630 68.0 60.0 59.0 61.0

800 65.0 59.0 58.0 60.0
1000 62.0 58.0 57.0 59.0
1250 58.0 56.0 55.0 57.0
1600 57.0 54.0 53.0 55.0
Notes and Comments 2000 57.0 52.0 51.0 53.0

2500 58.0 50.0 49.0 51.0

3150 56.0 48.0 47.0 49.0

4000 53.0 47.0 46.0 48.0

5000 50.0 45.0 44.0 46.0

6300 46.0 43.0 42.0 44.0

8000 730 LYY LYRY 230
10000 40.0 40.0 39.0 41.0

FIGURE 4 - VEHICLE DYNO DATA - A-WEIGHTED SOUND PRESSURE LEVEL VERSUS 1/3 OCTAVE FREQUENCY
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Project Number

Vehicle Road Test Data - MAI vs. Engine Speed

Standard Data Format per SAE J2629

Vehicle Description 110
Vehicle Brand, Model, Year: L " "
F higher is better
VIN number: r
Vehicle properties E
Engine Size: 100 +
Drive Configuration: B3 F
Tire brand, size, pressure: ' r
x L
NVH package content: % 90 |
< [
c L
2 .
© [
Test A S 80+
2 r
£ r
< |
TestB T r
® [
£ 0%
he] L
[¢] [
= [
Test C r
60 + TestA
F —TestB
F —TestC
TestD b TestD
50 + i i i i i i i i i i
500 1000 1500 2000 2500 3000, 3500 4000 4500 5000 550(

EngineSpeed [rpm]

6000

Project Ngmber

Test Conditions

Test lalp:
Road Iqcation:
Road spirface:
Vehiclglspeed:
Vehiclelgear:
Vehiclelload:

Mic or fiead location:
Numbef of averages:

Test nymber:

Test dgte:

Test tefnperature - deg. C:
Wind speed and direction:
Test erjgineer/technician:

Notes anfi Comments

Microplfone or binaural head:

FIGURE 5 - VEHICLE ROAD DATA - MODIFIED ARTICULATION INDEX VERSUS ENGINE SPEED
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Project Number

Vehicle Dyno Test Data - MAI vs. Engine Speed

Standard Data Format per SAE J2629

Vehicle Description 110
Vehicle Brand, Model, Year: r higher is better
VIN number: [
Vehicle properties E
Engine Size: 100
Drive Configuration: B3 F
Tire brand, size, pressure: ' r
* L
NVH package content: % 90 [
< [
c L
S F
® F s
Test A S 80 E R N
2 r by
£ r 1
< E \u\-\_l
TestB g [ \",/A\
& 0 R N
5 g = B SN,
(<] [ L
= r S
Test C r N
60 - Test A
F —TestB
F —TestC
TestD b TestD
50 L
500 1000 1500 2000 2500 3000, 3500 4000 4500 5000 550(

EngineSpeed [rpm]

6000

Project Ngmber

Test Conditions
Test lalp:
Rolls Tyrning (Frt, Rr, All):
Roller qurface:
Vehiclglspeed:

Vehiclelgear:

Vehiclelload:

Microplfone or binaural head:
Mic or fiead location:

Numbef of averages:

Test nymber:

Test dgte:

Test erjgineer/technician:

Notes anfi Comments

FIGURE 6 - VEHICLE DYNO DATA - MODIFIED ARTICULATION INDEX VERSUS ENGINE SPEED
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Notes and

omments

< ) &} a
g Lgx 2 2 Sound Transmission Loss per SAE J1400
© T © ©
Overall Thickness (mm)  © L
- Specified 100 Standard Data Format per SAE J2629
- Measured r - -
Surface Density (kg/m*2) - Lhigher is better
- Specified 90
- Measured r
Sample A — L
m [
] [
=, [
7] L
7] [
° L
- r
c L
Sample B S ‘
7] [
2 r
£ [
0 [
c L
© [
—_ [
Sample C [ t
T L
(= [
- L
° L
72} L
t =——Sample A
[ = - Sample
Sample D 3 = — Sample (
= 4 = Sample [
0 T T T — — 1 T
125 250 500 1000 2000 4000 B000
Project nymber 1/3 Octave Band Frequency [Hz]
Proi &mb Freq. Sample A Sample B Sample C  Sample D
roiect npmber 125 8.0 84 54 114
o 160 1.8 12.8 9.8 15.8
Te[s)‘ tDetSC"';t_W" 260 148 166 136 196
T:s?mes ?oln- 250 181 19.2 16.2 222
Ambien,‘t;mﬁ rC: 315 17.1 184 154 214
. . 400 19.9 17.6 14.6 20.6
Relative] hl{mldlty [%]: 500 253 179 14.9 20.9
Atmosplperic Pressure [kPa]: 630 30.0 242 212 272
800 35.6 31.9 28.9 34.9
. 1000 40.6 373 343 40.3
Adgﬁir": ’r:;:tzj‘:;cripﬁon_ 1250 459 430 400 460
SAE J1400 revision date: ;ggg 51.7 486 g?g g;g
Test engineer/technician: 59.5 54.5 - :
2500 66.6 59.9 56.9 62.9
3150 72.5 67.1 64.1 70.1
4000 77.2 745 715 775
5000 81.3 79.2 76.2 82.2
6300 85.0 83.3 80.3 86.3
8000 88.5 87.7 84.7 90.7
10000 92.1 92.0 89.0 95.0

FIGURE 7 - SAE J1400 SOUND TRANSMISSION LOSS
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: 52 9 9 Random Incidence Sound Absorption per ASTM C423
E & £ ¢
Overall Thickness (mm) 3 & I
 Specified 12 Standard Data Format per SAE J2629
-M d [ - n
easure r higher is better
Surface Density (kg/m*2) 14 [
- Specified [
- Actual [
1.0 -
Sample A L
t [
o 0.9
2 F
£ o088 [
o 0.8 :
3 :
Sample B c 0.7 ;
L ¥
B 06
= [
S T
805 r
< [
Sample C| T 04 [
(= L
3 r
»n 03 r
0.2 |7 =—4—Sample A
< ¥ ~—e- Sample H
Sample D * - 9 =& = Sample (
0.1 ’r—_x_ 3 S < = % - Sample [
0.0 F i — =1
125 250 500 1000 2000 4000 8p00
Project njimber 1/3 Octave Band Frequency [Hz]
Project nfimber Freal ) SampleA SampleB  Sample  Sample D
Test Desdrioti 125 0.14 0.10 0.20 0.08
eDs t Tsc |Z-mn 160 0.15 0.11 0.21 0.09
Tafleﬁi . 200 0.17 0.12 022 010
Cis obc Ionl. ' 250 0.18 0.13 0.23 0.11
E atm ] vgume. 315 0.21 0.14 0.24 0.12
est arep size: 400 0.24 0.19 0.29 0.17
Segmenjs per sample: 500 0.42 0.26 0.36 0.24
melgnﬂtemp-‘[ Ca]: _ 630 0.47 0.33 043 0.31
elative fhumidity [%]: 800 0.40 0.50 0.38
Atmosptferic Pressure [kPa]: 1000 8;2 0'47 0-57 0-45
Sealing ¢f edges: Tane 1250 0.99 0.54 0.64 0.52
Angle irgn 1600 1.04 0.61 0.71 0.59
Other 2000 1.08 0.68 0.78 0.66
Added Infprmation 2?28 133 g;g ggg 8;3
Other sajnple description: ’ ) ! ]
Mountind condition: gggg 182 ggz ?gz ggz
Air gap: N 6300 1.11 1.03 1.13 1.01
Test engineer/technician; 8000 1.05 1.10 1.20 1.08
ASTM C}423 revision date: 10000 0.97 1.17 1.20 1.15
Notes and Comments

FIGURE 8 - ASTM C 423 RANDOM INCIDENCE SOUND ABSORPTION
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