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Objective

This report contains results for FMVSS 202A S4.2.5/5.2.5 Energy Absorption testing requested by the Office of
International Policy and Harmonization, National Highway Traffic Safety Administration (NHTSA). The test
samples provided were tested to the requirements stated in the FMVSS 202A Final Rule dated December 7, 2004
and the OVSC Test Procedure 202aStatic dated December 22, 2004.

Purpose
1. This standard specifies requirements for head restraints to reduce the frequency and severity of neck injury in

rear-end and other collisions.

FMVSS 202A S4.2.5 Energy Absorption

When the anterior surface of the head restraint is impacted in accordance with S5.2.5 of this section by the head
form specified in that paragraph at any velocity up to and including 24.1 km/h, the deceleration of the head form
must not exceed 785 m/s® (80g) continuously for more than 3 milliseconds.

Additional Customer-Specified Requirements

Per customer request, a total of twelve (12) samples were tested. Six (6) samples were tested with an inverted
pendulum impactor and six (6) samples were tested with a linear impactor. A test matrix identifying the desired test
set-up and impact device was provided by the NHTSA.

Equipment
MGA Research Corporation’s Linear Impactor and Inverted Pendulum Test Systems, both manufactured by MGA,

were used for this testing. The instrumentation included four (4) accelerometers (AMWCS, J43734, J22649, and
G03-N16). Diagrams of each impactor test system can be found in Figure 1 and calibration information can be
found in Appendix B.

Procedure/Method

The samples were tested in accordance with the FMVSS 202A S5.2.5 and OVSC 202aStatic Demonstration
Procedures. All seat adjustments were placed in the position determined during the H-Point evaluation and the head
restraint was placed in full down (lowest locking notch) position. The impact angle was 0° + 2° (from the front) and
the impact location varied for each sample. The impact location was determined by the impact zone established
during the H-Point evaluation. When applicable, the seat back bracing was placed at the approximate seat back CG
and remained in place for the duration of the test.
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Figure 1 Inverted Pendulum Impactor System and Linear Impactor System
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Test Results
Photographs as well as all data processing and graphs can be found in Appendix C. This data is raw data (SAE
Class 600) and is not truncated timewise to any specific event. All data is traceable to the National Institute of
Standards and Technology (NIST).

Accel 1 (g’s Accel 2 (g’s
MGA | Sample Seat Impact Impa_c t () () Post-Test
Impactor | Angle | Velocity 3 msec 3 msec
Test # # Type ©r) (kph) | Peak | Clip Peak Clip Comments
Req’t<80 Req’t<80
DS5199| 1 10 | 237 |225| 204 |225| 204 | ® Nosharpedgesor
Front RH damage evident.
2-Way e No sharp edges or
Manual damage evident.
DS5200| 2 (w/o Brace) 0.2 236 |231| 219 |231| 219 | e Recliner appears to
have released on
I/B side (see video).
Front LH 4- e No sharp edges or
DS5201 3 Way Manual | Inverted | 0.0 23.4 216 | 198 | 215 19.8 q P 'dg i
(w/o Brace) |Pendulum amage evident.
DS5202| 4 05 | 233 |252| 243 |251| 243 | Nosharpedgesor
damage evident.
Front LH 4- « Nosh q
DS5203| 5 |Way Manual 02 | 234 |284| 278 |281| 275 0 sharp edges or
(w/Brace) damage evident.
DS5204| 6 05 | 238 |249| 230 |246| 226 | Nosharpedgesor
damage evident.
DS5192| 7 00 | 236 |271| 257 |273| 256 | ® Nosharpedgesor
damage evident.
Front RH 2- No sh q
DS5193| 8 | Way Manual 01 | 236 |301| 256 |303| 253 | ® hOSharpedgesor
(w/o Brace) damage evident.
DS5194| 9 03 | 237 |282| 267 |280| 26.4 | Nosharpedgesor
damage evident.
Linear
DS5195| 10 04 | 237 |304| 297 |305| 300 | Nosharpedgesor
damage evident.
Front RH 2- e Nosh q
DS5196| 11 |Way Manual 01 | 236 |286| 279 |289| 285 0 sharp edges or
(w/Brace) damage evident.
DS5197| 12 04 | 237 |275| 265 |27.8| 267 | Nosharp edgesor
damage evident.
Additional test documentation can be found in the following appendices.
Appendix A Customer Test Request and Related Documents Page 5
Appendix B System Calibration Information Page 10
Appendix C Test Data Plots and Photographs Page 21

Appendix D A2LA Laboratory Accreditation

Page 95
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Customer Test Request and Related Documents
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Test Procedure for Energy Absorption Test

Installation, Test Apparatus, .Recordirg'g* TInstruments and Procedure

1.
1.1 Setting Up
1.1.1 Thc seat, as mounted n the vchlcle, shall be ﬁrmly Secmed to the test bemh with the

. b
I a y Wll\./ll LS8t

1mpzxct is apphcd.

1.1.2 If the seat cushion adjusts-independently of the seat back, adjust the seat cushion tothe
highest H-point position.

1.1.3  Adjust lumbar and side bolster support to the non-mﬂated or non-extended position.

1.1.4 ~The seat back, if adjustable, shall be set.at the closest position to 25 dégrees from
vertical. If two positions of adjustments are equidistant from 25 degrees, adjust-the seat
back to the position rearward of 25 degrees:

1.1.4.1 Position the SAE J826 three-dimensional manikin in the seat per the “SAE J826 three~
dimensional manikin posifioning procedure (ECE 17, Aninex 3).” The head room probe
shall be positioned laterally within 15 mm of the centerline of the head restraint. Verify
the H-point. Measure the seat back-angle using the back angle quadranit incorperated into
the manikin.- Adjust the seat as necessary to achieve the H-point and seat back angle.

1.1.4.2 Extend the head room probe of the SAE 7826 three-dimensional manikin along a line

parallel o the torso reference line to a hei ght of 635 mm. Project a plane perpendicular
to the torso reference line. On the seat back, mark the line that répresents the intefsection
of the projected plane and the seat back. :

1.1:4.3 Remove the SAE J826 three-dimensional. manikin,

1.1.5  Locate the vertical centerline of the head restraint.

1.1.6- Measure 70 rom outboard from the head restraint vertical centerline and. draw 4 lirie
parallel to the head restraint centerlifie: Measure 70 mim inhoard from the head restraint
vertical centerline and draw a line parallel to the head restraint centerline.

1.1.7  Rigidly fix the seat back. ,

1.1.7.1 Rigidly fixing the seat back may invelve weldmg or blocking the hinge between the seat
cushion and the seat back. Additionally an cxtemal ‘brace may be'welded to the seat
framie arid to the vehicle body.

1.2 - - Test Apparatus
1:2.1  Testing shall-be conducted with either apendulum itnpactor or a linearimpactor

1.2.1.1'Pendulum Impactor: This apparatus consxsts of a pendulum whose pivot is supported by
ball bearings and whose reduced ‘mass’ atits center of percussion is 6:8 kg, The lower
extremity of the peridulum congists of a figid headform 165 mim in diameter Whose center
is identical with the center of percussion of the pendulum.

1.2.1.1.1  The headform shall be fitted with two accelerometers and a speed measuring device,

all capable of measuring values in the direction of impact.

! The relationship of the reduced mass “m,” of the pendulum to the total mass “m” of the pendulum at a distance “a”
betwéen the center 6f percussion:and-the axis 6frotation and at a distance “1” between the center of gravity and the
axis of rotation is given by the formula:

m; = m(1/a)
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1.2.1.2 Linear Impactoi: Use an impactor with a semispherical head form and a 165 +2 mm
diameter and a surface roughness of less than 1.6 um, root mean-square. The head form
and associated base have g combined mass of 6.8 £ 0.05 kg.

1.2.1.2.1 The axis of the acceleration-sensing device coincides with the geometric center of the

head form and the direction of impact.

b...
o

mcunulug umuuumum

The recording instruments used shall be sun,h thdl measurements-can be made with the

) following degree of accuracy:

1.3.1 Time recording:

1.3.1.1 The instrumentation shall enable the action to-be recorded throughout its duration and
readings to be made (o within one one-thousandth of a-second;

1.3.1.2 The beginning of the impact at the moment of first contact between the headfmm and the

item being tested shall be detected on the recordings used for analyzing the test.

1.4 Test Variations
There will be a total of four test variations fo1 conducting the energy absorpnon test.
Two with the pendulunm imipactor ard two with the linear impactor, and with the seat
back rigidly fixed or-the seat back not rigidly fixed.

1.4.1 Testd, Pendulum test without fmng the seat back

1.4.1.1 Set up the vehicle seat as stated in sections 1.1+ L.6.

1.4.1.2 Use the test fixture ouflined in section 1.2.1.1.

1.4.1.3 Follow the test procedure as stated in section 1.5.1

1.4.2 Test2, Pendulum test-with a fixed seat back

14.2.1 Set tip the vehicle seat 4s stated in Sections 1.1-1.7

1.4.22 Use the test fixture outlined in section-1.2:11

1.4.2.3 Follow the test procedure as stated in section 1.5.1

1.4.3 . Test 3; Linear Impactor without fixing seat back

1.4.3.1 Set up the vehicle seat as stated in sections 1.1-1.6

1:4.3.2 Use the test fixture outlined-in section 1.2:1.2.

1.4.3.3 Follow the test procedure as stated in section 1.5.2.

1.4.4 Test4, Linear Impactor with fixed seat back.

1.44.1 Set up the vehicle seat as stated in sections 1.1:1.7

1.4.4.2 Use thie test fixture outline in section 1.2.1.2.

1.4.4.3 Follow the test procedute as stated in'section 1.5.2

1.5  Test Procedure
The area bounded by the line at a height of 635 mm, the two lines paralle! to the head
restraint vertical centerline, and the top surface of the head restraint, is the area that must
comply-with the energy absorption req ments. Each head restraint shall only be tested
once to the energy. absorptmn requirements: )

1.5.1 Pendulum Impactor
1.5.1.1 For the front face, the direction’of impact fmm the front towards the rear shall be
horizontal (0° £ 2°) and parallel o the vehicle longitudinal centerline.
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_1.5.1:2 Initial test so that the headform strikes the testitem at a spcod of 23.6 km/h + 0.5 km/h:
this:speed shall be achieved elth&l by the mere energy of propulsion or by using an
additionalimpelling device.

1.5.1.3 Verify that the specified velocity is achi

1.5.1.4 Process the acceleration versus time data recorded from the head form accelerometer by
using 2“3 ms clip” computer foutine to establish the maximum Bms chp) value of head
formacceleration data using SAE J211/1 (Mmcn 1993) recommended filter class 600-and
cut-off frequency of 1000 Hz.

1.5.1.5 The deceleration of the head form shall not exceed 785 m/s? (80g) contititously for 3
milliseconds.

1.5.1.6 Information for the dlgorithms used to calculate the 3 ms clip” and digitally filter the
Class 600 data collected from the energy a ion test is available from the NHTSA
website (http:/www-nrd.nhtsa.dot ov/w ) e/signal-analysis/index:htm

'ed'by, z;ntegx‘atln~g the acceleration.

1.5.2 Linear Impactor

1.5.2.1 Ensure that the accelerometer ﬂulput is pl operly connected to the data ﬂquSlUOn system

1.5.2.2'Install the 165 nim diameter semispherical head form on the actuator and alignthe head
form such that the path of travel of the. head form is hotizontal (0° =+ 2°) and parallel to
the vehicle longitudinal c centerline. iy

1.5.2.3 Measure the distance between the head form and Lhe impact zone. This distance must be
greater than 25 mim:

1.5:2.4 Set the actuator to propel {he head form such that an impact velocity of 23.6 km/h 0.5
kmi/h is achieved, : -

1.5.2.5 Activate the timing device,

1.5.2.6 Fire the actuator and: vcrxfy that the apemfwd ielocity is achieved by integrating the
acceleration,

i.5.27PIA“-.ﬂ S R e

OCESS the abvwc‘fauuu VEISUS Timc Gau m(‘wd tmm the head form accelerometer “‘"

using a “3 ms clip” computer routine to establish the maximum (3 ms clip) value of head
form acceleration data using SAE J 2111 [March 1995) recommended filter class 600 and
cut-off frequency-of 1000 Hz.
1.5.2.8 The deceleration of the head form shall not exceed 785 m/s%(80 g) continuously for 3
milliseconds,
1.5:2.8.1 Information for the QIgonthms used:to. calc,uhte the “3.ms clip’” and digitally filter the
Class 600.data collected from the energy ab:sorptlon test is avaﬂable fmm the NHTSA
websxte (htt; AR nrd, nhtsa dot.gov/software/si ;

1.6 Documentation

1.6.1  All'documentation will be prowded on 2 CD: A test report must be provided for each |
seat tested. Data must be provided in a Microsoft Excel spreadsheet for each seat tested.
A copy of the acceleration versus time plm shall be included in the final test report. All
1equned phiotographs shall be ificluded with the finadl test repfm ‘Photographs at-a
minimum shall include pretest photogmphs of the seat setup including the empty seat,
seat with manikin in position, bracing (depending:on test conducted), location of the
impactor relative to the head restraint, target location for impact, area included in the
required zone. Posttest: photographs € seat, target location, bracing(depending on
test conducted), and.any required ulose«ups or: addm onal photographs to convey any
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anomalous behavior o faifure of the seat. Additionally, a high-speed digital video shall
be recorded and provided, the video should be a side view that captures the entire seat,
head restraint and:the motion of the impactor.

1.6.2 “Record all data on Data Sheet 6 of TP-202aS-00
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Appendix B
System Calibration Information
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mga research corporation
CALIBRATION CERTIFICATE

Sensor Information Reference Sensor Information
Name: 2000 G Accelerometer Name: Reference Accelerometer
Model: 7264-2000 Model: 301M09/484B
SIN: J43734 SIN: 862/247
Capacity: 2000 G Capacity: 170 G
Calibration Date: 10/13/2005 Calibration Date: 06/13/2005
Calibrated By: Chuck DiMaggio/PCB Piezotronics, Inc.

Test Reference Number: A0519
New DLR (100k , Units:G ): 102.0
StdDeviation (%) 0.338
% Difference in DLR (New vs. Old): 0.325
Temperature (°F): 72
Humidity (%0): 51

Performed By: -\.— ! 5&&
Approved By: M |:‘- ﬂ I

All calibrations are traceable to the National Institute of Standards and Technology. Estimated uncertainty of the measurement is
+4.1%. All certification data and equipment are on file for inspection at your request. Best uncertainties represent expanded
uncertainties expressed at approximately the 95% confidence level using a coverage factor k=2.

446 executive drive e troy, mi 48083
248 / 577-5001 e fax 248 / 577-5025
Www.mgaresearch.com
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mga research corporation
CALIBRATION CERTIFICATE

Sensor Information Reference Sensor Information
Name: 2000 G Accelerometer Name: Reference Accelerometer
Model: 7264-2000 Model: 301M09/484B
SIN: AMWCS SIN: 862/247
Capacity: 2000 G Capacity: 170 G
Calibration Date: 10/13/2005 Calibration Date: 06/13/2005
Calibrated By: Chuck DiMaggio/PCB Piezotronics, Inc.

Test Reference Number: A0519
New DLR (100k , Units:G ): 99.5
StdDeviation (%) 0.59
% Difference in DLR (New vs. Old): -1.106
Temperature (°F): 72
Humidity (%0): 51

Performed By: -\.— ! 5&&
Approved By: M |:‘- ﬂ I

All calibrations are traceable to the National Institute of Standards and Technology. Estimated uncertainty of the measurement is
+4.1%. All certification data and equipment are on file for inspection at your request. Best uncertainties represent expanded
uncertainties expressed at approximately the 95% confidence level using a coverage factor k=2.

446 executive drive e troy, mi 48083
248 / 577-5001 e fax 248 / 577-5025
Www.mgaresearch.com
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mga research corporation
CALIBRATION CERTIFICATE

Sensor Information Reference Sensor Information
Name: 2000 G Accelerometer Name: Reference Accelerometer
Model: EGEBQEO-2000DIF Model: 301M09/484B
S/N: G03-N16 SIN: 862/247
Capacity: 2000 G Capacity: 170 G
Calibration Date: 04/28/2005 Calibration Date: 05/11/2004
Calibrated By: Chris Vega/PCB Piezotronics, Inc.

Test Reference Number: A0510
New DLR (100k , Units:G ): 113.0
StdDeviation (%) 0.234
% Difference in DLR (New vs. Old): -0.907
Temperature (°F): 68
Humidity (%0): 26

Performed By: -\.— ! 5&&
Approved By: M |:‘- ﬂ I

All calibrations are traceable to the National Institute of Standards and Technology. Estimated uncertainty of the measurement is
+3.4%. All certification data and equipment are on file for inspection at your request. Best uncertainties represent expanded
uncertainties expressed at approximately the 95% confidence level using a coverage factor k=2.

446 executive drive e troy, mi 48083
248 / 577-5001 e fax 248 / 577-5025
Www.mgaresearch.com
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mga research corporation
CALIBRATION CERTIFICATE

Sensor Information Reference Sensor Information
Name: 2000 G Accelerometer Name: Reference Accelerometer
Model: 7264-2000 Model: 301M09/484B
SIN: J22649 SIN: 862/247
Capacity: 2000 G Capacity: 170 G
Calibration Date: 04/14/2005 Calibration Date: 05/11/2004
Calibrated By: Chris Vega/PCB Piezotronics, Inc.

Test Reference Number: A0506
New DLR (100k , Units:G ): 99.4
StdDeviation (%) 0.235
% Difference in DLR (New vs. Old): -0.648
Temperature (°F): 71
Humidity (%0): 20

Performed By: -\.— ! 5&&
Approved By: M |:‘- ﬂ I

All calibrations are traceable to the National Institute of Standards and Technology. Estimated uncertainty of the measurement is
+4.1%. All certification data and equipment are on file for inspection at your request. Best uncertainties represent expanded
uncertainties expressed at approximately the 95% confidence level using a coverage factor k=2.

446 executive drive e troy, mi 48083
248 / 577-5001 e fax 248 / 577-5025
Www.mgaresearch.com
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#MetroCal..

4700 Barden Court S.E. » Kentwood, M 49512 « Telephone: 616.698.3124  Fax: 616.608.2364

Certificate of Calibration

MGA Research Order Number: 43372
446 Executive Drive Report Number: 050208306
Troy, Mi 48083 Page: 10of 1
Gauge Number; MGA00071 Customer PO: 07-05-0224
Gauge Desc: Digital Protractor Last Calibration: 1/29/04
Manufacturer: Pro 360 Calibration Date: 2/8/05
Model Number: N/& Next Calibration: 2/8/06
Serial Number: N/A
As Found Condition: In Tolerance As Left Condition: In Tolerance
MetroCal Inc. maintains reference standards of nent which are traceable to the National Institute of Standards

and Technology, or other authorized National Standards. Calibration was performed in accordance with MetroCal Proc.
No. CP045 and complies with the ANSI/NCSL Z540-1 and ISO/IEC 17025 Standards. Results shall not be reproduced
except in full without the written approval of MetroCal, Inc. Results relate only to the item(s) calibrated. Any number of
factors may cause the calibration Item to drift out of calibration before the recommended interval has expired,
Statements of compliance made using simple acceptance rule.
Calibration Procedure
Uncertainty Expressed at

Standard Used Cal Date Due Date Traceable No. 95% confidence (K=2)
Gage Blk Set S/N 941326 8/14/04 6/14/05 821/268344-03 +/- 0.0015 degrees
DoAll Sine Bar ID#1879 12/6/04 12/6/05  821/270003-04 & 3600042619
Results:
As Found Readings
Nominal Actual Deviation
Units 5.00 5.0 0.00
Decimal Deg. 10.00 10.1 0.10
20.00 20.0 0.00
Tolerance 30.00 30.1 0.10
+/- .2 Maximum Error 40.00 401 0.10
Reference Level Check: Within +/- 0.1 degrees
As Left Readings
Nominal Actual Deviation
5.00 5.0 0.00
10.00 101 0.10
20.00 201 0.10
30.00 30.0 0.00
40.00 40.0 0.00

Reference Level Check: Within +/- 0.1 degrees

Comments: Environmental conditions during calibraiton: 68 deg. F., 34 % RH.
Deburred surface for more accurate readings.

issued: /{ ﬁ‘ OS

Jamie Nikolich/bjk
Calibration Technician

[1 Checked box indicate this calibration was performed at the customers facility.
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MICHIGAN OPERATIONS

DATE: 2/7/04

SUPERCEDES: MGATPTMC.5

DOC. NO.: MGATPTMC
REVISION NO.: 6
PAGE3 OF 3

Reference Steel Rule

Brand: _Jean S50n /fwﬂ o 74‘2/

Tape Measure Calibration Certificate

Subject Tape Measure

Brand: STPNAY
S/N: bl 00r2 2 S/N: "JPrm ST G
Calibration Date: 5/ o Calibration Date: ___£3/29/5”
1;;?;?;‘;6 Sull\)/{':;zu'l;zpe Difference lg;:lrs;c)e Suﬂ:zgu'i‘zpe Difference
0(0) o o 18 (450) 8 o
1(25) / o 19 (475) ;9 o
2 (50) z o 20 (500) 2o 6
3 (75) < 0 21 (525) z/ o
4(100) 7 lod 22 (550) 22 Fo)
5(125) < o 23 (575) 23 o
6 (150) % o 24 (600) 29 o
7(175) 7 o 25 (625) 2y o
8 (200) g o 26 (650) 2¢ O
9 (225) g o 27 (675) 27 o
10 (250) ;o o 28 (700) 28 o
11 (275) // o 29 (725) 24 0
12 (300) /2 o 30 (750) 30 Io)
13 (325) /3 o 31 (775) 2/ o
14 (350) /Y % 32 (800) 32 o
15 (375) e 2 33 (825) 33 O
16 (400) /6 1% 34 (850) 39 o
17 (425) /7 [ 35 (875) 34 =
If all differences are + 1/32 of an inch (1 mm), then the ta_pe measure is acceptable. )
Pass 78& Fail Maximum Difference =
Date: & 2% 05 Performed By: w% %7/_\
All calik are ble to the National Institute of Standards and Technology. Estii d of the me asu is i_o.z%‘

All certification data and equipment are on file for inspection at your re

at

ly the 95% confid
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level using a coverage factor k=2,
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08/24/05 14:40 FAX 716 685 3886 PCB PIEZOTRONICS DOZ/UOD,

~ Calibration Certificate ~

) Per 130 16083-21
Model Number; __301M09/484B (394M17 SYSTEM)

Serial Number: 86272470

Deseription: ICP® Accelerometer : Back-to-Back Comparigon Calibration

Meanufacturer: PCH

Calibration Data

Sensitivity @ 100.0 Hz 31.05 mvr/g Output Bias
B.17 mV/m/s%) Transverse Sensitivity

Sensitivity
Temperature: 71 °F (22 °C) Relative Hemidity,

100.0
Data Points
Frequency (Hz) Dev. (%) Frequency (Hz) Dev. (%) Frequency (Hz) Dev. (%)
Xl 23 REF. FREQ. 0.0 5000.0 1.8
10.0 -19 300.0 0.6
15.0 -1.4 500.0 08
30.0 -0.7 1000.0 1.0
50.0 -0.4 3000.0 14

Hz

Stoinlss Stel w/Sil ing Fastener Smd Mount Venital
Accelararion Level (gl 100y (581 m/sfr'
"ihe neeclerncuan Jevel may ke lonued Milmler dusplazement o low frequences, 11t {13ted (ovs] sanmed b ebialne, e salfbtntion syatem waus the following formulo w ser die vibration ampltude; Accelemtion Level (@) =
a0104 (heq) “Tha pravilstions] consiant oeed for ealculations by the calibration sysem is: L g = 9.80665 m/el.

Condition of Unit
As Found: In Tolerance, No Adjustment Necessary
As Left: 1n Tolerance

Notes

Calibration is NIST Traceable thra Project 822/271196 and PTB Traceable thru Projeot 5399.

This certificate shall not be reproduced, except in full, without written approvel from PCB Piezotronies, Ine.

Calibration is performed in compliance with T80 9001, ISO 10012-1, ANSI/NCEL Z540-1-1994 and 180 17025.

See Manufacturer's Specification Sheet for a detailed listing of performance specifications.

Due to state of the art limitations, the tcst acouracy ratio is 2:1. Measurement uneertainty (95% confidence level with
coverage factor of 2) for frequency ranges tested during calibration are as follows: 5-9 Hz; +/- 2.0%, 10-99 Hz; +/- 1.5%,
100-1999 Hz; +/- 1.0%, 2-10 kHz; +/- 2.5%.

Technician: Chuck DiMaggio Date: 06/13/05

®PCB PIEZOTRONICS

VIERATION DIVISION

Cort No 15€2.01 3425 Walden Avenue + Depew, NY 14043
TEL: 888-684-0013 + - FAX: 716-685-3%86 - www.peb.com PREREITIICRTE |

FACIE 1 u[ 1
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B .

~Certificate of Calibration~

Model Number: 484B N.I.S.T. Project #: F2565002/5UU2VF-2-
Serial Number: 2470 1/81000539626720012

Description: Signal Conditioner Calibration Date: 6/15/2005
Recalibration Date:

Test Procedure: AT-106-1
Calibration Technician: James Higbee 2b \/

Temperature: 70°F
Relative Humidity: 54%

Volts Current (mA) Gain*
24.0 3.85 1.000

As Received: In tolerance, no adjustment required.
As Left: In tolerance.

Special Notes:

This document certifies that the equipment referenced above meets published specifications. The calibration procedure is
in compliance with 1ISO 10012-1, and former MIL-STD-45662A and is traceable to NIST. *Measurement uncertainty (95%
confidence level w\coverage factor of 2) for scale factors is +/- 0.2%.

This certificate may not be reproduced, except in full, without written approval of
PCB Piezotronics, Inc.

(3

ACCREDITED %PCB P/EZOTRO N/[S

Cert. No. 1862.01

3425 Walden Avenue Depew, New York, USA 14043-2495

For any questions concerning this certificate, please call PCB at (716) 684-0001 and ask for an application engineer.
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Test Type: FMVSS 202A S4.2.5/5.2.5 - Energy Absorption  Contract: DTNH22-05-P-02098

~Certificate of Calibration~

Model Number: 484B N.I.S.T. Project #: 6720012

Serial Number: 2470 Calibration Date: 05/11/2004

Description: Signal Conditioner Recalibration Date: "

Test Procedure: AT-106-1 Calibration Technician: Chris Vega QY- = 3b
Temperature: 74°F Relative Humidity: 42%

TESTS BEFORE

INPUT VOLTAGE (24 £ 0.1V) 24.02

ICP CURRENT (4 + 0.6mA) 3.97 3.97

DC OFFSET A.C. MODE (volts) -.001 -.001

GAIN (REF 1 VRMS, 1kHz) 1.0000 NOT ADJUSTABLE
DRIFT (DC MODE) < 2mV/min. NOT ADJUSTABLE
FREQUENCY RESPONSE ' FLAT TO 200kHz NOT ADJUSTABLE

10 Vp-p, 1 kHz REFERENCE

As Received: In tolerance
As Left: In tolerance

Special Notes: MGA Research

This document certifies that the equipment referenced above meets published specifications. The calibration procedure is
in compliance with 1SO 10012-1, and former MIL-STD-45662A and is traceable to NIST. *Measurement uncertainty (95%
confidence level w\coverage factor of 2) for scale factors is +/- 0.2%.

This certificate may not be reproduced, except in full, without written approval of
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Test Type: FMVSS 202A S4.2.5/5.2.5 - Energy Absorption  Contract: DTNH22-05-P-02098

~ Calibration Certificate ~

Per ISO 16083-21
Model Number: _301M09/484B (394M17 SYSTEM)

Serial Number: 862/2470

Description: ICP® Accelerometer Method: Back-to-Back Comparison Calibration

Manufacturer: PCB

Calibration Data

Sensitivity @ 100.0 Hz 31.17 mV/g Output Bias
(3-179 mV/m/s?) Transverse Sensitivity

Sensitivity
Temperature: 73 °F (23 °C) Relative Humidity: 53 %

100.0

Data Points
Frequency (Hz) Dev. (%) Frequency (Hz) Dev. (%) Frequency (Hz) Dev. (%)
5.0 2.5 REF. FREQ. 0.0 5000.0 1.1
10.0 -1.9 300.0 0.7
15.0 -1.4 500.0 0.8
30.0 -0.6 1000.0 1.0
50.0 -0.2 3000.0 1.1

Mounting Surface: Stainless Steel w/Silicone Grease Coating  Fastener: Stud Mount Vertical

Acceleration Level (tms)": 10.0 g (98.1 /s

“The accoleration lovel may be Innmedltyshnkef displacement at low frequencies. Ifthe listed levcl ot e obtained, the calibration system uses the fotlowing formla to st the vibration amplitude; Acceleration Level (g) = 0.010 X
(freq). constant used for by the ion system is; 1g=9.8066 m/s2.

Condition of Unit
As Found: In Tolerance, No Adjustment Necessary

As Left: In Tolerance

Notes

Calibration is NIST Traceable thru Project 822/267400 and PTB Traceable thru Project 1055,

This certificate shall not be reproduced, except in full, without written approval from PCB Piezotronics, Inc.

Calibration is performed in compliance with ISO 9001, ISO 10012-1, ANSI/NCSL Z540-1-1994 and ISO 17025.

See Manufacturer's Specification Sheet for a detailed listing of performance specifications.

Measurement uncertainty (95% confidence level with coverage factor of 2) for frequency ranges tested during calibration are
as follows 5-9 Hz; +/- 2.0%, 10-99 Hz, +/- 1.5%, 100-1999 Hz, +/- 1.0%, 2-10 kHz, +/- 2.5%.

Technician: Chuck DiMaggio ¢ Date: 05/13/04

BPCB PIFZOTRONICS

VIBRATION DIVISION

[AccRrEDITED |
Cert No 1862.01 3425 Walden Avenue - Depew, NY 14043
TEL: 888-684-0013 - FAX:716-685-3886 -  www.pch.com ol 31672883894

PAGE 1 of 1
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Appendix C
Test Data Plots and Photographs
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Test Type: FMVSS 202A S4.2.5/5.2.5 - Energy Absorption  Contract: DTNH22-05-P-02098

MGA Test #: DS5199 Sample #: 1 Test Date: 10/18/2005

Seat Type: Front RH 2-Way Manual Seat (w/o Brace)

Seat Function Test Position
Fore/Aft Tracks X Full rearward
Vertical Adjuster
Seat Back Recliner X 5.5° measured on H/R posts
Lumbar
Impact Location X 108 mm vertically below the top of the H/R on the vertical centerline
Impact Angle X 1.0 degrees measured between impact direction and vertical direction
Impactor Type X Inverted Pendulum
Head Restraint Type X 2-Way adjustable
Head Restraint Position X Full down (lowest locking notch)

— freel ]l (peak=22.5g) Aeocel 2 (peak =225 ), (CFC800) Impact Velocity: 2366 kph
24
22 A
. ! \-A\ ‘ﬁcuﬁm 2004 ¢

N
TN

S AR 11 roidl

Acceleration (g)

4 Mf ‘q,ﬂ,mv“\

0 1n 20 30 41 0 a0 70 a0 on 100

Time (msec.)

Figure 2 Acceleration History of Test #DS5199

110
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F}Fﬁi H22-05-P-02098|

NATA QUIEET O
UALTA 9Nkl v

/~|:§;>

ENERGY ABSORPTION TEST
“‘&%; DS54 testoate: O /18 /05

_ seatlocation:FronYRow  Typeofheadrestraint 2-Wdu_adiustabe
tassengoY .
635 mm Height Measurement for lower boundary of the impact zone

2
3 SAE J826 three-dimensional manikin torso angle: 2’—‘(0\
Back Pivetr xe 02 mm .
m\.-Sfrﬂvert‘o H-Point (mm): Z: L%& rh Striker to H-Point angle:

Description of equipment or method used to rigidly fix the seat back: \) IA {'c Y *-l’\\ iS -l'fi{'

. AMWCS
Accelerometer identification: 7 | S‘f\?;TS'-') Accelerometer type/brand: E_née\lco

Last calibration date: L. tolz[o5
2. \0la o5 o
Head form vertical angle (-2° - +2°): \ . O
Distance between head form and target location (> or = 25 mm):
AL 2 L

impact veiocify (23.6 kph £ 0.5 kph): £LD.\ev© ‘\-QP\Y\

Impact location: \DB mm V&v&n\\a be\,mq “he '\np ofihe H/R on vexhal Lenrvrling
Maximum deceleration (< or = 785 m/s* (80 g)): FAIL

REMARKS:TQ‘S& \JO\Y'\'CI(‘V\‘OYI ¥ l ,P—Qnu\um Impac‘ﬁ)r

4 1 (No BYGC@)

Paakl: 22.0 q  feakl-22.59
No shovp ed%QQ or c\amu:)e 2N devk .

recoroenBv: MG chi 4 DATE: \O!\ ab%
(. APPROVEDBY: Jﬁ/\ V;QDLO
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g 09/28/05
NHTSA DTNH22-05-P-02098

mpact Zone Determination

DS5199  G05Q7-003.1

|
| p
NHTSA DTNH22-05-P-02098
Front AH 2-Way Manual Seat —

FMVSS 2024 - Energy Absception
Seal o1 - (Pendulum Imgact Na Brace]
Impact Zone Determination
055189  GOSQT-0031 |

Pre-Test Photo #2 of Test #DS5199
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E—— 10/18/05
NHTSA DTNH22-05-P-02098
Front RH 2-Way Manual Seat
FMVSS 202A - Energy Absorption
Seat #1 - (Pendulum Impact, No Brace)

Impact Angle = 1,0°
DS5199  G05Q7-003.1

Pre-Test Photo #3 of Test #DS5199

Pre-Test Photo #4 of Test #DS5199
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Pre-Test Photo #5 of Test #DS5199



MGA Report No.: G05Q7-003.1 Customer: NHTSA
Test Type: FMVSS 202A S4.2.5/5.2.5 - Energy Absorption

Page 27 of 100
Contract: DTNH22-05-P-02098

" m—0 10/18/06
NHTEA BTHH22.06-P-02008
Front AH 2-Way Manul Gent

i vl Abgorplion

E e i o oo
Impact Angle = 1.0

ps610g  GOBOT-003.1

Post-Test Photo #1 of Test #DS5199

W— 10/18/05
NHTSA DTNH22-05-P-02098
Front RH 2-Way Manual Seat

202A - Energy Absorption
w?? {Pendulum impact, No Brace)

\mpact Angle = 1.0°
085189 G05Q7-003.1
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T

.
»

Post-Test Photo #3 of Test #DS5199




MGA Report No.: G05Q7-003.1

Test Type: FMVSS 202A S4.2.5/5.2.5 - Energy Absorption

Customer: NHTSA Page 29 of 100

Contract: DTNH22-05-P-02098

MGA Test #: DS5200

Sample #: 2

Test Date: 10/19/2005

Seat Type: Front RH 2-Way Manual Seat (w/o Brace)

Seat Function

Test Position

Fore/Aft Tracks X Full rearward
Vertical Adjuster
Seat Back Recliner X 5.5° measured on H/R posts
Lumbar
Impact Location X 100 mm vertically below the top of the H/R on the vertical centerline
Impact Angle X 0.2 degrees measured between impact direction and vertical direction
Impactor Type X Inverted Pendulum
Head Restraint Type X 2-Way adjustable
Head Restraint Position X Full down (lowest locking notch)

—— Accel ]l (peak=231¢g)

Aecel 2 (peak =231 £),

(CFCE00)

Impact Veloeity: 2363 kph

24

. A

rhoHpSeE =215

20 f

|,

] A
W1
Eu \ ;
T,

20

30

40

Time (msec.)

Figure 3 Acceleration History of Test #DS5200

a0 70 20 o0
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Customer: NHTSA Page 30 of 100
Test Type: FMVSS 202A S4.2.5/5.2.5 - Energy Absorption

Contract: DTNH22-05-P-02098

{Dm H22-05- P- ozmeﬂ

DATA SHEET 6

ENERGY ABSORPTION TEST

.DS5200  testoate: VO / 14 /o5

MaA Test
VEH-RHTSANS

Vasszngyar _
635 mm Height Measurentent for lower boundary of the impact zone

o
SAE J826 three—dlmenSIonal manikin torso angle: Q q .—1

% l(a& mMm
GLw&rkerto H-Point (mmi): Z 50 mm Striker to H-Point angle:

Description of equipment or method used to rigidly fix the seat back: N /A fOY -H-“*s J(?S‘\’

1L AMWCS
Accelerometer identification: 2, 343‘134 Accelerometer type/brand: E_V\Ae\]c,o

Last calibration date: 4+ 1018105
‘ 2.10/3 /oS
- Head form vertical angle (-2° - +2°): O _?_,

Distance between head form and target location (> or = 25 mm):

Impact velocity (23.6 kph % 0.5 kph): 2?) . (o?) \«Psh

Impact location: 100 vm wv-kb.\\:x below -the top of the HR on vexrtal tenrrline
Maximum deceleration (< or = 785 m/s* (80 g)): FAIL

cems Tesk \aviation % L | Perdiclum Tmpactor

4 (No Brace)
360& 2 Qipl=21.9 g Qp2=211¢

Paakl- 23\ q PoakZ- 23.1 9

No shovp edagl er da i ek . ' ‘
3y Rediney g‘ppem(ﬁ = have (,\@aged o HR <ide (see video),

 recoroeney: M gm\mu\c DATE: \O!\Q! 05
(. APPROVED BY: ‘H ( 0 Q\J?Q
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—

g 09/28/05
NHTSA DTNH22-05-P-02098
Front RH 2-Way Manual Seat
FMVSS 202A - Energy Absorption
Seat 22 - (Pandulum Impact, No Brace)

Impact Zone Determination
DS5200 G05Q7-003.1

Pre-Test Photo #1 of Test #DS5200

— Q2806
N TEA DTHHZ20 1000

Way Manual Seal
0

DEG200 GOBOTO08.1

Pre-Test Photo #2 of Test #DS5200
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ga 10/19/05
NHTSA DTNH22-05-P-02008
Front RH 2-Way Manual Seat

F -—r;u:' Moy Srace
mpact Angle = 0.2°
G05Q7-003.1

Pre-Test Photo #3 of Test #DS5200

F g 10/19/05
NHTSA DTNH22-05-P-02098

Front RH 2-Way Manual Seat

FMVSS 202A - Energy Absorption
Seat #2 - (Pendulum Impact, No Brace)

Impact Angle = 0.2°
DS5200  G05Q7-003.1




MGA Report No.: G05Q7-003.1 Customer: NHTSA Page 33 of 100
Test Type: FMVSS 202A S4.2.5/5.2.5 - Energy Absorption  Contract: DTNH22-05-P-02098

g 10/19/05
NHTSA DTNH22-05-P-02098
Front RH 2-Way Manual Seat
FMVSS 202A - Energy Absorption

Pendulum Impact, No Brace)

Ml_rhn-péE:tJAngle =0.2°
DS5200  G05Q7-003.1

PUST—'}'EST 5

Post-Test Photo #1 of Test #DS5200

] AS A

Post-Test Photo #2 of Test #DS5200
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MGA Test #: DS5201 Sample #: 3 Test Date: 10/19/2005
Seat Type: Front LH 4-Way Manual Seat (w/o Brace)
Seat Function Test Position
Fore/Aft Tracks X Full rearward
Vertical Adjuster X Full down
Seat Back Recliner X 5.5° measured on H/R posts
Lumbar X Off
Impact Location X 103 mm vertically below the top of the H/R on the vertical centerline
Impact Angle X 0.0 degrees measured between impact direction and vertical direction
Impactor Type X Inverted Pendulum
Head Restraint Type X 2-Way adjustable
Head Restraint Position X Full down (lowest locking notch)

— freel]l (peak=216g) Aeocel 2 (peak =21 .5¢g), (CFC800) Impact Veloeity: 2340 kph

2
Vi, WY

?: P{ ...\c:mpm:w. g‘ V M
XA T
{ Y} V\L

A Y

Acceleration (g)
——
]

0 1 20 30 40 0 &0 70 a0

Time (msec.)

Figure 4 Acceleration History of Test #DS5201



MGA Report No.: G05Q7-003.1

Customer: NHTSA
Test Type: FMVSS 202A S4.2.5/5.2.5 - Energy Absorption

Page 36 of 100
Contract: DTNH22-05-P-02098

| EDTN H22-05-P-02098|

( DATA SHEET 6

e ENERGY ABSORPTION TEST
w%ﬂwﬁsm@: DS5 20|

TesT pate: 1O/ 19 /05

mant-headrestraine £

s

ey
635 mm Height Measurement for lower boundary of the impact zone

SAE J826 three-dimensional manikin torso angle: /Z LL’-( e
Deat Back Pivet = b4 mm

Striker to H-Point (mm): Ze (®A e Striker to H-Point angle:

Description of equipment or method used to rigidly fix the seat back: N A «%ar Yhis dect

1. AMWCG
Accelerometer identification: 2, JUZ7134  Accelerometer type/brand: Endenco
Last calibration date: ) 1118105

_‘ 2.\0)]05 o
. Head form vertical angle (-2° - +2°) 0.0
Distance between head form and target location (> or = 25 mm):
Impact veloaity (23.6 kph £ 0.5 kph): 240 \Aph
Impact location: \,03 mm V‘ev’c'\cu\\s Yelow the “op ofthe HR on verhal tenrrline

Maximum deceleration (< or = 785 m/s? (80 g)): FAIL

remarks: 1@k Novigkion ¥ 1 . Perdulum Tmpactor
i (No Rrace)
S@H % C Qipls 4.9 Qip2= \C\.%j
Paakl: 21-0 g feakl- 2159
Neo shovp 26642% oY c\ammc:)e 2N Aent .

~ RECORDED BY: M :So\ﬂ'\c/\é DATE: \b! A !OCS
_ APPROVEDBY: -l—\ 2 M{iﬂ
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Pre-Test Photo #2 of Test #DS5201
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Customer: NHTSA Page 38 of 100
Test Type: FMVSS 202A S4.2.5/5.2.5 - Energy Absorption

Contract: DTNH22-05-P-02098

g 10/19/05
NHTSA DTNH22-05-P-02098
Front LH4-Way Manual Seat
FMVSS 202A - Energy Absorption
Seal #3 - (Pendulum Impact, No Brace)

Impact Angle = 0.0°

DS5201  G05Q7-003.1

Pre-Test Photo #3 of Test #DS5201

[ ====mga 10/19/05

NHTSA DTNH22-05-P-02098
Front LH 4-Way Manual Seat
FMVSS 202A - Energy Absorption
Seat #3 - (Pendulum Impact, No Brace)

Impact Angle = 0.0°
DS5201  G05Q7-003.1
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Customer: NHTSA Page 39 of 100
Test Type: FMVSS 202A S4.2.5/5.2.5 - Energy Absorption

Contract: DTNH22-05-P-02098

| m— 10/19/05
NHTSA DTNH22-05-P-02098
Front LH4-Way Manual Seat
FMVSS 2024 - Energy Absorption

Soeal #3 - (Pendulum Impact, No Brace)
Impact Angle = 0.0°
pS5201  G05Q7-003.1

Post-Test Photo #1 of Test #DS5201

=T
Sizzt £3 - (Panduium ImpeEc

1 ra
P T | Af"ﬂ-.-
lrr...*.."-iu. -

ps5201 GO
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o T \‘ A 4.
Post-Test Photo #3 of Test #DS5201
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MGA Test #: DS5202 Sample #: 4 Test Date: 10/19/2005
Seat Type: Front LH 4-Way Manual Seat (w/Brace)
Seat Function Test Position
Fore/Aft Tracks X Full rearward
Vertical Adjuster X Full down
Seat Back Recliner X 5.5° measured on H/R posts
Lumbar X Off
Impact Location X 99 mm vertically below the top of the H/R on the vertical centerline
Impact Angle X 0.5 degrees measured between impact direction and vertical direction
Impactor Type X Inverted Pendulum
Head Restraint Type X 2-Way adjustable
Head Restraint Position X Full down (lowest locking notch)

— freel ]l (peak =252 g) Aeocel 2 (peak =251 g),  (CFC800) Impact Veloeity: 2334 kph

3

25 e
‘-‘\ AcclClipTms =24.3 2

e |

Acceleration (g)

o 1 20 30 40 0 &0 70 a0

Time (msec.)

Figure 5 Acceleration History of Test #DS5202
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Customer: NHTSA Page 42 of 100
Test Type: FMVSS 202A S4.2.5/5.2.5 - Energy Absorption ’

Contract: DTNH22-05-P-02098

[Dm™W22-05-P-02098]

Vad DATA SHEET 6

. ENERGY ABSORPTION TEST
MaR Tt ¥ e DS5202.  testoate: 10/\4 /o5

e

635 mm Height Measurement for lower boundary of the impact zone

SAE J826 three-dimensional manikin torso angle: 2_’5 -1 °
Seat Bagk Pwet %< |BS mwm e “
Striker to H-Point (mm): Z< T1O o Striker to H-Point angle:

Description of equipment or method used to rigidly fix the seat back:

¢ Ke)i d seat ack brace (See P\no’mﬂ

1. AMWCB
Accelerometer identification: 2, 343134 Accelerometer type/brand: E_\ﬂc}-e \eQ

Last calibration date: % \\2} :’:Ikc;é

]

Head form vertical angle (-2° - +2°): O .5

Distance between head form and target location (> or = 25 mm):
Impact velocity (23.6 kph & 0.5 kphy: 22 D4 KPM

Impact location: C\G\ mm \l/ev-ﬁch\\j Yelow the ‘\0\9 ofihe {'t/R on vexhal tevyrline
Maximum deceleration (< or = 785 m/s? (80 g)): FAIL

REMARKS;TQS—& \}o\\(‘\‘q{\o\n ){]\: 2 ) PQ, < it Impa o ,
3@0&’{‘?[/\ | (\N!Bmce)

Ne shavp edg(% or c\qm,,%e i At .

RECORDED BY: Mgo\mdt DATE: \D)\Q]Oﬁ-

(_ APPROVEDBY: jA K/OQQJLD
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Pre-Test Photo #2 of Test #DS5202



MGA Report No.: G05Q7-003.1 Customer: NHTSA Page 44 of 100
Test Type: FMVSS 202A S4.2.5/5.2.5 - Energy Absorption  Contract: DTNH22-05-P-02098

g 10/19/05
NHTSA DTNH22-05-P-02098
Front LH4-Way Manual Seat
FMVSS 202A - Energy Absorplion
Seat #4 - (Pendulum Impact w/Brace)
Impact Angle = 0.5°
DS5202  G05Q7-003.1

PRE-TEST

Pre-Test Photo #3 of Test #DS5202

B mmmgn  10/19/05

NHTSA DTNH22-05-P-02098
Front LH4-Way Manual Seat
EMVYSS 202A - rqy Absorption
fL--: wdr;quJ:elr%&aac S:.-Bracm
impact Angle = 0.
DS5202 G05Q7-003.1

€ST i



MGA Report No.: G05Q7-003.1 Customer: NHTSA
Test Type: FMVSS 202A S4.2.5/5.2.5 - Energy Absorption  Contract: DTNH22-05-P-02098

Page 45 of 100

TEEmga 10/19/05
NHTSA DTNH22-05-P-02098
Front LH4-Way Manual Seat
FMVSS 202A - Energy Absorption
Seal #4 - (Pendulum Impact w/Brace)
Impact Angle = 0.5°
DS5202  G05Q7-003,1

POST-TEST

¥ =——mya 10/19/05
NHTSA DTNH22-05-P-02098

Front LH4-Way Manual Seat

EMVSS 202A - Energy Absorption
Seat 24 - (Pendulum Impact wi Brace)

Impact Angle = 0.5°
DS5202  G05Q7-003.1

by POST—TEST j

Post-Test Photo #2 of Test #DS5202
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Post-Test Photo #4 of Test #DS5202



MGA Report No.: G05Q7-003.1
Test Type: FMVSS 202A S4.2.5/5.2.5 - Energy Absorption

Customer: NHTSA

Contract: DTNH22-05-P-02098

Page 47 of 100

MGA Test #: DS5203

Sample #: 5

Test Date: 10/19/2005

Seat Type: Front LH 4-Way Manual Seat (w/Brace)

Seat Function

Test Position

Head Restraint Type

2-

Way adjustable

Fore/Aft Tracks X Full rearward
Vertical Adjuster X Full down
Seat Back Recliner X 5.5° measured on H/R posts
X Off
Impact Location X 108 mm vertically below the top of the H/R on the vertical centerline
Impact Angle X 0.2 degrees measured between impact direction and vertical direction
Impactor Type X Inverted Pendulum
X
X

Head Restraint Position

Full down (lowest locking notch)

Acceleration (g)

— freel ] (peak =284 g1 Aeocel 2 (peak =281 g), (CFC800) Impact Veloeity: 2340 kph
30
f LeclChpims =372 ¢
25 f “n &
m f A
v \“Vv

15

10 &

5 \

0 f\/\/\,\'\'\'\ﬁ A

LT

-5

10

20

40 0

30

Time (msec.)

Figure 6 Acceleration History of Test #DS5203
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MGA Report No.: G05Q7-003.1

Customer: NHTSA
Test Type: FMVSS 202A S4.2.5/5.2.5 - Energy Absorption

Page 48 of 100
Contract: DTNH22-05-P-02098

(&‘Rﬁm~ 05- P- ozo?ﬁﬂ .

Vi DATA SHEET 6
—
ENERGY ABSORPTION TEST
t\VkC-:ﬁ Test #
EH-NHTSANRS

. DS5203 testpaTe: \O/14 /05

OO0 Tupne-of-hegad re

ey S

\
635 mm Height Measurement for lower boundary of the impact zone

S SAE J826 three-dimensional manikin torso angle: (2_5 'Oo
‘t Bﬂ()( pNo‘\’ XY= )
. Striker to H-Point (mm): \ 82 e Striker to H-Point angle:
Z= 771 mm
Description of equipment or me\thuid used to rigidly fix the seat back:

(\gid seat Dick Draco (e photos)

L AMW(S
Accelerometer identification: 2 4uU3713¢Y Accelerometer type/brand: Ené@\}co

Last calibration date: & \8/3/65
‘ 2.10] 12)oS o
Head form vertical angle (-2° - +2°): O .7_
Distance between head form and target location (> or = 25 mmj:

Impact velocity (23.6 kph £ 0.5 kph): <2 Ho KP\“

impact location: {0® mm \l&v-\'ia-\\a below -the top of the HR on vexrtal tenrriine
Maximum deceleration (< or = 785 m/s* (80 g)): FAIL

REMARKS:TQS& \)O\V‘iCﬁ'\O\n ¥ 2, )’P,@n:lulum Im\oacﬁr
e (w] Brace)
36&} 5 Q\ap'&; 71.9 9 Qip2- ’):753
Peakl- 29 q  Peakl-28.19
Ne shavp zc\%ig or cxam«%e 2N Aevt

RECORDED BY: M g CJ/\LCJC - oare LOJA ‘ oS
C APPROVED BY: «-‘f—\ \LQ 0 p\(o

@
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Pre-Test Photo #2 of Test #DS5203
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Test Type: FMVSS 202A S4.2.5/5.2.5 - Energy Absorption  Contract: DTNH22-05-P-02098

HTSA DTNH22-05-P-02098
ront LH 4-Way Wanuzl Sezi
VS 2024 - Energy Absorpfion

Pre-Test Photo #3 of Test #DS5203

| g 10/19/05
NHTSA DTNH22-05-P-02098
Front LH4-Way Manual Seat

FMVSS 202A - Energy Absorption

Seat #5 - (Pendulum Impact w/Brace)

Impact Angle = 0.2°

DS5203  G05Q7-003.1
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Test Type: FMVSS 202A S4.2.5/5.2.5 - Energy Absorption  Contract: DTNH22-05-P-02098

o ga 10/19/05
NHTSA DTNH22-05-P-02098
Front LH4-Way Manual Seat

FMVSS 202A - Energy Absorption
Seat #5 - (Pendulum Impact w/Brace)

Impact Angle = 0.2°
DS5203  G05Q7-003.1

POST—TES:F—'_ 5

= nga 10/19/05
NHTSA DTNH22-05-P-02098
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Post-Test Photo #3 of Test #DS5203



MGA Report No.: G05Q7-003.1

Test Type: FMVSS 202A S4.2.5/5.2.5 - Energy Absorption

Customer: NHTSA

Contract: DTNH22-05-P-02098

Page 53 of 100

MGA Test #: DS5204

Sample #: 6

Test Date: 10/20/2005

Seat Type: Front LH 4-Way Manual Seat (w/Brace)

Seat Function

Test Position

Fore/Aft Tracks X Full rearward
Vertical Adjuster X Full down
Seat Back Recliner X 5.5° measured on H/R posts
X Off
Impact Location X 94 mm vertically below the top of the H/R on the vertical centerline
Impact Angle X 0.5 degrees measured between impact direction and vertical direction
Impactor Type X Inverted Pendulum
Head Restraint Type X 2-Way adjustable
Head Restraint Position X Full down (lowest locking notch)
— freel ]l (peak =249 2] Aeocel 2 (peak =24 6 g),  (CFC800) Impact Veloeity: 2380 kph
26
24 i
o L S g
22 f El
20 /j' I
18 V‘"\_H
CIRL
£ 14
&
&z
g A
a2 10 ¥ 1‘
2 ﬂ‘"\é\
6 m
Fa
4 ¥

30

40

Time (msec.)

0

&0

Figure 7 Acceleration History of Test #DS5204
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MGA Report No.: G05Q7-003.1

Customer: NHTSA Page 54 of 100
Test Type: FMVSS 202A S4.2.5/5.2.5 - Energy Absorption

Contract: DTNH22-05-P-02098

[ DH22-05- P- 02078

- DATA SHEET 6

. ENERGY ABSORPTION TEST
%%.,;_985 204 TesT DATE: VO /20/05

;atnt_wa&aééggz\‘a_b\&i o

635 mm Height Measurement for lower boundary of the impact zone

— o
SAE J826 three-dimensional manikin torso angle: 2 ':) 2

%m\_gglkertoH Point (mm): Z: \/‘6

Striker to H-Point angle:
A w

Description of equlpment or method used to rigidly fix the seat back:

3\6 seat back braw (see p\nonB

1 RMW R
Accelerometer identification: 7 | mg'\g,{ Accelerometer type/brand: E_\(\ae\/co

Last calibration date: L+ 10/13{e5
2. 16/13)05
oy Head form vertical angle (-2° - +2°): O ‘O'
» Distance between head form and target location (> or = 25 mmj:

Impact velocity (23.6 kph % 0.5 kph): 25 EO \Aph

Impact location: au mm \uv-‘c\cﬂ\3 below the top of the HR on vexrtal QeVﬁ?ﬂme,
Maximum deceleration (< or = 785 m/s? (80 9)): FAIL

REMARKS::TQSK \JO\V\OTV\O\(I ¥ 2— )QQ O Vv/t Impac+0r
¥, ( w/Braw)
Sea)( ;P'Ls 13.0 9 Ql{przc ‘ﬂ‘oj
Pﬁak’L 2U4Ng  feakl-24.09
Ne s\nuvp QA%QQ o c\qu%Q LA Aenrt .

RECORDED BY: M. go\ﬂ'\ e paTe: \O [’LD/Dg
(. APPROVEDBY: *’\’\ . (,J\ﬂ/%
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Pre-Test Photo #2 of Test #DS5204



MGA Report No.: G05Q7-003.1 Customer: NHTSA Page 56 of 100
Test Type: FMVSS 202A S4.2.5/5.2.5 - Energy Absorption  Contract: DTNH22-05-P-02098

Pre-Test Photo #3 of Test #DS5204

ﬂ_"l" 10/20/05
NHTSA DTNH22-05-P-02008
Front LH 4-Way Manual Seat
FMVSS 2024 - Energy Absorplion
Seat 85 - (Pendulurn Ienpact wigacs)
Impact Angle =0.9°
DS5204  GO5Q7-003.1

Pre-Test Photo #4 of Test #DS5204



MGA Report No.: G05Q7-003.1 Customer: NHTSA Page 57 of 100

Test Type: FMVSS 202A S4.2.5/5.2.5 - Energy Absorption  Contract: DTNH22-05-P-02098

ST 10/20/05
NHTSA DTNH22-05-P-02098
Front LH 4-Way Manual Seat
FMVSS 202A - Energy Absorption
Seat #6 - (Pendulum Impact w/Brace)
Impact Angle = 0.9°
DS5204  G05Q7-003.1

f—-"“‘““ 10/20/05
NHTSA DTNH22-05-P-02098

Front LH 4-Way Manual Seat
FMVSS 202A - Energy Absorption
Seat #6 - (Pendulum Impact w.fB(;ace}
Impact Angle = 0.9
DS5204 G05Q7-003.1

o,

B ¥
Post-Test Ph

oto #2 of Test #DS5204
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Post-Test Photo #3 of Test #DS5204



MGA Report No.: G05Q7-003.1 Customer: NHTSA Page 59 of 100

Test Type: FMVSS 202A S4.2.5/5.2.5 - Energy Absorption  Contract: DTNH22-05-P-02098

MGA Test #: DS5192 Sample #: 7 Test Date: 9/27/2005

Seat Type: Front RH 2-Way Manual Seat (w/o Brace)

Seat Function Test Position
Fore/Aft Tracks X Full rearward
Vertical Adjuster
Seat Back Recliner X 5.5° measured on H/R posts
Lumbar
Impact Location X 108 mm vertically below the top of the H/R on the vertical centerline
Impact Angle X 0.0 degrees measured between impact direction and horizontal direction
Impactor Type X Linear
Head Restraint Type X 2-way adjustable
Head Restraint Position X Full down (lowest locking notch)

— freel ]l (peak=27.12) Aeocel 2 (peak =273 ), (CFC800) Impact Veloeity: 2363 kph

3

cclClig3ms =257 ¢

™

Acceleration (g)

g 10 20 30 a0 30 &0

Time (msec.)

Figure 8 Acceleration History of Test #DS5192
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MGA Report No.: G05Q7-003.1

Customer: NHTSA Page 60 of 100
Test Type: FMVSS 202A S4.2.5/5.2.5 - Energy Absorption

Contract: DTNH22-05-P-02098

[Dm H22-05-P- 02098|

DATA SHEET 6

~

:\\)

ENERGY ABSORPTION TEST

“&%; DSBN\AL 1estoate: 4 /27 /o5

Seat Location: ’(',Yo‘n’\’ RON Type of head restraint: 2. Uddq a A:\,us\'a b\e
OSSEY :@G\’
635 mm Height Measurentent for lower boundary of the impact zone

o
SAE J826 three-dimensional manikin torso angle: 2"\ ,S

Sear %Pm‘f %= 1l

™m
to H-Point (mm): 1< L_}a\ M Striker to H-Point angle:

Description of equipment or method used to rigidly fix the seat back:N H)f ’f’O\( ~\J“" < Aest

1. 32244
Accelerometer identification: 2, Ga3-N\lp Accelerometer type/brand: Enée \V @)
Last calibration date: % :{:).lglgg . EV\{V an

Head form vertical angle (-2° - +2°): O O
Distance between head form and target location (> or = 25 mm):
Impact velocity (23.6 kph + 0.5 kph): 2363 \“‘P\r‘

Impact locatiqn:\O% mwm Vﬂev'\dcn\\j below the top of the HIR on vextal tenferiine
Maximum deceleration (< or = 785 m/s* (80 g)): FAIL

REMARKSzTQS‘k \]O\Y\O{*.\OY\ #3 | ; L wnear Impad‘vr
Seat ¥ 1 ~ (No Bra)
Cipls 287 g  Wp2-75.Lg
Paakl- 211 q  Peaxl- 273 9
No S‘(\cavp zdg(% ey c\qwm%e LN Qevt . '

RECORDED BY: M.Shicle DATE: "\\l’l’l'lof)
APPROVED BY: J\VA\\ , \(_G,Q)JQ\)




MGA Report No.: G05Q7-003.1 Customer: NHTSA Page 61 of 100
Test Type: FMVSS 202A S4.2.5/5.2.5 - Energy Absorption  Contract: DTNH22-05-P-02098

oedl ¥ . aar il v0 Drace
Impact Zone Determination
DS5192  G05Q7-003.1

Pre-Test Photo #2 of Test #DS5192



MGA Report No.: G05Q7-003.1 Customer: NHTSA Page 62 of 100
Test Type: FMVSS 202A S4.2.5/5.2.5 - Energy Absorption  Contract: DTNH22-05-P-02098

~ NHTSA DTNH22-05-P-02098
Front RH 2-Way Manual Seat
~ FMVSS 202A - Energy Absorption
- Sbﬂ;#?-(l_lr_rgnrlnapact,-ﬂn'gmc@)-
DS5192  G05Q7-003.1

Pre-Test Photo #3 of Test #DS5192

ﬂ g 09/27/05

NHTSA DTNH22-05-P-02098
Front RH 2-Way Manual Seat
FMVSS 202A - Energy Absorption
Seat #7 (Linear Impact, No Brace)
Impact Angle = 0._0°
pS5192  G05Q7-003.1

e

Pre-Test Photo #4 of Test #DS5192



MGA Report No.: G05Q7-003.1 Customer: NHTSA Page 63 of 100
Test Type: FMVSS 202A S4.2.5/5.2.5 - Energy Absorption  Contract: DTNH22-05-P-02098

[ l ;
g 09/27/05
NHTSA DTNH22-05-P-02098
Front RH 2-Way Manual Seat

- FMVSS 202A - Energy Absorption

Seat #7 (Linear Impact, No Brace)
Impact Angle = 0.0°
DS5192 G05Q7-003.1

oS

Post-Test Photo #1 of Test #DS5192

(——'ﬂllull 09/27/05
NHTSA DTNH22-05-P-02098
Front RH 2-Way Manual Seat
FMVSS 202A - Energy Absorption
Saal #7 (Linear jmpact, No Brnace}
Impact Angle = 0.0°
DS5192 G05Q7-003.1

Post-Test Photo #2 of Test #DS5192
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|
Post-Test Photo #3 of Test #DS5192



MGA Report No.: G05Q7-003.1

Test Type: FMVSS 202A S4.2.5/5.2.5 - Energy Absorption

Customer: NHTSA
Contract: DTNH22-05-P-02098

Page 65 of 100

MGA Test #: DS5193

Sample #: 8

Test Date: 9/27/2005

Seat Type: Front RH 2-Way Manual Seat (w/o Brace)

Seat Function Test Position
Fore/Aft Tracks X Full rearward
Vertical Adjuster
Seat Back Recliner X 5.5° measured on H/R posts
Lumbar
Impact Location X 109 mm vertically below the top of the H/R on the vertical centerline
Impact Angle X 0.1 degrees measured between impact direction and horizontal direction
Impactor Type X
Head Restraint Type X 2-way adjustable
Head Restraint Position X Full down (lowest locking notch)

— freel ]l (peak =301 g1 Aeocel 2(peak =303 g), (CFC800) Impact Veloeity: 2363 kph
35
30 ﬁNUW\
25 V Beocl Chipdrps =256 ¢
CR' ) Wﬂ%ﬂw 4
o w v
L]
&
i
L 15
FE)
o
O
> /J
. 7 1
| W L P
i
-5
1] 10 20 30 40 Al T0

Figure 9 Acceleration History of Test #DS5193
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MGA Report No.: G05Q7-003.1

Customer: NHTSA Page 66 of 100
Test Type: FMVSS 202A S4.2.5/5.2.5 - Energy Absorption  Contract: DTNH22-05-P-02098

[DrH22-05-P- 02078

DATA SHEET 6

ENERGY ABSORPTION TEST

“&Eﬁ%_: DS5193 testoate: A /27 /05

Seatl £ ._ﬁtn\l\‘l"al\n\
YOI

Type-of head restraint; Q. \A\fiull O, f\'\‘l I('""ﬂ b\?
<J 3

~ PacSenogey

635 mm Height Measuremerit for lower boundary of the impact zone

o
SAE J826 three-dimensional manikin torso angle: ’ZL\O\

b Pivet 5
ac‘\—-&'rak(\?rt?; H-Point (mm): ; “%%\ mm Striker to H-Point angle:
E mm

Description of equipment or method used to rigidly fix the seat back: N |.A ’{'0 Y -\J}, (g {eg{

1. 322H9
Accelerometer identification: 2, g o2 - o - Accelerometer type/brand: Ena-e\)co
Last calibration date: & ﬁghgl%% Bntvan

. o
Head form vertical angle (-2° - +2°): O . \

Distance between head form and target location (> or = 25 mmj:
impact veloaity (23.6 kph £ 0.5 kph): 236 \APM
Impact location: 109 mm V&v-kich\\i below the top of the HIR on vexhal tenferline

Maximum deceleration (< or = 785 m/s? (80 g)): FAIL

R’EMARKS:TQSk \)avicﬁ\ovx ¥ ?) , |_inear Ten pa tor
Neat #9 (No Brace)
Qipls 150 9  Cip2-25 g

Paakl: 20 q PeaK(l——?)O.gf)
No shovp 26522 ey c\qm‘w()e 2N et .

RECORDED BY: V\\ g( \M(‘Mﬁ DATE: O\\l’['l !Orﬁ
APPROVED BYﬂzl_k al gﬁ‘



MGA Report No.: G05Q7-003.1 Customer: NHTSA Page 67 of 100
Test Type: FMVSS 202A S4.2.5/5.2.5 - Energy Absorption  Contract: DTNH22-05-P-02098

- T 4|I‘\_ | . FI

-—

< \

‘g 09/27/05
NHTSA DTNH22-05-P-02098
Front RH 2-Way Ma
FMVSS 202A - Ene
Seat #8 (Linear Imp
Impact Zone Determination
DS5193  G05Q7-003.1

Pre-Test Photo #2 of Test #DS5193



MGA Report No.: G05Q7-003.1 Customer: NHTSA

Page 68 of 100
Test Type: FMVSS 202A S4.2.5/5.2.5 - Energy Absorption  Contract: DTNH22-05-P-02098

( g 09/27/05
~ NHTSA DTNH22-05-P-

Pre-Test Photo #3 of Test #DS5193
—

i

A 09/27/05
NHTSA DTNH22-05-P-02098
Front RH 2-Way Manual Seat
FMVSS 202A - Energy Absorption

Seat #8 (Linear Impact, No Brace)
Impact Angle = 0.1°
DS5193  G05Q7-003.1

e
Pre-Test Photo #4 of Test #DS5193



MGA Report No.: G05Q7-003.1

Test Type: FMVSS 202A S4.2.5/5.2.5 - Energy Absorption

Customer: NHTSA
Contract: DTNH22-05-P-02098

Page 69 of 100

.

r—

—ga 09/27 3 \
NHTSA DTNH22-05-P-02égg
Front RH 2-Way Manual Seat
FMVSS 202A - Energy Absorption
Seat #8 (Linear Impact, No Brace)
Impact Angle = 0.1°
DS5193 (G05Q7-003.1

DS5193

e

N 09/27/05
NHTSA DTNH22-05-P-02098
Front RH 2-Way Manual Seat
FMVSS 202A - Energy Absorption
Seat #8 (Linear Impact, No B[,ace}
Impact Angle = 0.1
G05Q7-003.1

H

P~ el
Post-Test Photo #2 of Test #DS5193
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o B L

._ J
) -

Post-Test Photo #4 of Test #DS5193



MGA Report No.: G05Q7-003.1 Customer: NHTSA Page 71 of 100
Test Type: FMVSS 202A S4.2.5/5.2.5 - Energy Absorption  Contract: DTNH22-05-P-02098

MGA Test #: DS5194 Sample #: 9 Test Date: 9/28/2005
Seat Type: Front RH 2-Way Manual Seat (w/o Brace)
Seat Function Test Position
Fore/Aft Tracks X Full rearward
Vertical Adjuster
Seat Back Recliner X 5.5° measured on H/R posts
Lumbar
Impact Location X 103 mm vertically below the top of the H/R on the vertical centerline
Impact Angle X 0.3 degrees measured between impact direction and horizontal direction
Impactor Type X Linear
Head Restraint Type X 2-way adjustable
Head Restraint Position X Full down (lowest locking notch)
— freel ]l (peak =282 g) Aeocel 2 (peak =280¢), (CFC800) Impact Veloecity: 2367 kph
an
LeclChpims =267 g
25 /J
20 B &
5 W’
g i
. % 15 ] A,
a2 10
5 )
i
-5
0 10 an 20 40 50 ] 0

Time (msec.)

Figure 10 Acceleration History of Test #DS5194



MGA Report No.: G05Q7-003.1
Test Type: FMVSS 202A S4.2.5/5.2.5 - Energy Absorption

Contract: DTNH22-05-P-02098

| ‘DVNH‘L%O‘&P—-O”LOO@\ i}

Vaal DATA SHEET 6

. ENERGY ABSORPTION TEST
.
%‘:ﬁﬁﬁﬁ#ﬁ&: DB aY restoate: A /27 /05

.

ead restraint; w&g@;&é wusta ble
© .
635 mm Height Measur;%nt for lower boundary of the impact zone

. o
SAE J826 three-dimensional manikin torso angle: 2 '5 6
Seat Bagk Pvet %= |05 mm _ ,
Striker to H-Point (mm): Striker to H-Point angle:
I 5D ™n

Description of equipment or method used to rigidly fix the seat back: N} “3\ —&OY -\:'h(s {Cgt

o L2
Accelerometer identification: 2,(';(3% -Nlb Accelerometer type/brand: Enée\/co
Last calibration date: % :‘/_::;I]zss EY‘\-EVGV\

. ‘ o
Head form vertical angle (-2° - +2°): O . 3

Distance between head form and target location (> or = 25 mm):
Impact velocity (23.6 kph £ 0.5 kph): 72 (5 | \Ap'h

Impact location: 102 vm V&v—\*ic..\\s below -the top of the HR on vexhal tenvrline,
Maximum deceleration (< or = 785 m/s? (80 g)): PASS FAIL

REMARKS::TQSJ( \}Q‘('id'hOYl ¥ ?D ,L_\ nNeay Impadvr

$9 (No Brace)
et Qipls 267 5 Qp2-2bt g

Peakl: 22 q  Peaxl- 2809
No shovp ngﬁi or c\qu%e 2NAQevt

ReCORDED BY: M, Sc\mdc pate:_ 4 ""L% 05
APPROVED BY: 4\«\3 Y0¥

Customer: NHTSA Page 72 of 100




MGA Report No.: G05Q7-003.1 Customer: NHTSA Page 73 of 100
Test Type: FMVSS 202A S4.2.5/5.2.5 - Energy Absorption  Contract: DTNH22-05-P-02098

.

2

'— 3 *| ’:. :_ ;

Pre-Test Photo #1 of Test #DS5194

i
X |

Pre-Test Photo #2 of Test #DS5194
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~ Pre-Test Photo #3 of Test #DS5194

Pre-Test Photo #4 of Test #DS5194
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Post-Test Photq #1 of Test #DS5194
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MGA Test #: DS5195 Sample #: 10 Test Date: 9/28/2005

Seat Type: Front RH 2-Way Manual Seat (w/Brace)

Seat Function Test Position
Fore/Aft Tracks X Full rearward
Vertical Adjuster
Seat Back Recliner X 5.5° measured on H/R posts
Lumbar
Impact Location X 101 mm vertically below the top of the H/R on the vertical centerline
Impact Angle X 0.1 degrees measured between impact direction and horizontal direction
Impactor Type X Linear
Head Restraint Type X 2-way adjustable
Head Restraint Position X Full down (lowest locking notch)

— freel ] (peak =304 ) Aeocel 2 (peak =305 ),  (CFC800) Impact Veloecity: 2374 kph

35

| VAl
WW \""w
r AN

Acceleration (g)

o 5 10 15 20 25 30 35 40 45 a0 55 &0

Time (msec.)

Figure 11 Acceleration History of Test #DS5195
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Wm% 05 - P- 0207 8] )

v DATA SHEET 6
AN

4 ENERGY ABSORPTION TEST
Mop Tet ¥ o DS51AS  qestoate: 4/28/05

. Sestlocation: F\-ﬂ"’\\f\“\’ RQ“\ S— V1o oiha%é_pesga;ntAm%ﬁa b\‘e
TPosEVoey =

635 mm Height Measurenient for lower boundary of the impact zone

SAE J826 three-dimensional manikin torso angle: 2q ; %o
%&\’&%ﬁvﬁl’ int ;R 16D vom Striker to H-Point le:
o H-Point (mm): Z< 5 min riker to H-Point angle:

Description of equipment or method used to rigidly fix the seat back:

Qeat ack brace (see photos)

o LTT26N9
Accelerometer identification: 7, Go2-Nilo Accelerometer type/brand: E_V\Ae\l(‘,o

e 1 Uhufo5 “ntyan
Last calibration date‘,zi '-ﬂ’),blo% £

. ]
Head form vertical angle (-2° - +2°): CD . \

Distance between head form and target location (> or = 25 mm):
impact velocity (23.6 kph £ 0.5 kph): 3. 714 Kph
impact location: {O| vm V&v-\"\cn\\ﬁ below the top ofthe HR on vexhal tevyriine

Maximum deceleration (< or = 785 m/s* (80 g)): FAIL

rewaes: (e Naviation ¥ 4| Linear Impactor
Yeat #10 ( W/ Brace)

Cipl= 2971 4 Cip2-3004

Paakl: 204 q  Peakl-20.59
Ne shovp edeRs or c\awm%e A denk

RECORDED BY: M,%O\!\(C\L DATE: 0\\»@%!05
( APPROVED BY: \u\ , LDQ:(;U

¥
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'Img)am Zone Determination
DS5195  G05Q7-003.1

st #DS5195

Pre-Test Photo #1 of Te
. i

vaadldd

w

Pre-Test Photo #2 of Test #DS5195
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== 1 _
o A 09/28/05 -
NHTSA DTNH22-05-P-02098
Front RH 2-Way Manual Seat
FMVSS 202A - Energy Absorption
Seat #10 (Linear Impact w/Brace)
Impact Angle = 0.1°
DS5195  G05Q7-003.1

DL

09/28/05
02098

Pre-Test Photo #4 of Test #DS5195
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T

g 0
f NHTSA DTNH22—05-%32£%%
Front RH 2-Way Manya| Seat
FMVSS 202A - Ene Absorption
Seat #10 (Linear Impact w/Brage)
208
0

Post-Test Photo #1 of Test #DS5195

-ﬂ;l e = o
: T 3

" mmm—mmga  09/28/05
~ NHTSA DTNH22-05-P-02098

Front RH 2-Way Manual Seat
FMVSS 202A - Energy Absorption

Post-Test Photo #2 of Test #DS5195
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Post-Test Photo #3 of Test #DS5195
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MGA Test #: DS5196

Sample #: 11 Test Date: 9/28/2005

Seat Type: Front RH 2-Way Manual Seat (w/Brace)

Seat Function Test Position
Fore/Aft Tracks X Full rearward
Vertical Adjuster
Seat Back Recliner X 5.5° measured on H/R posts
Lumbar
Impact Location X 103 mm vertically below the top of the H/R on the vertical centerline
Impact Angle X 0.1 degrees measured between impact direction and horizontal direction
Impactor Type X Linear
Head Restraint Type X 2-way adjustable
Head Restraint Position X Full down (lowest locking notch)

—— Accel ]l (peak =286 g)

Aeocel 2 (peak =282 g), (CFC800) Impact Veloeity: 2363 kph

3

A hee2llip3ms=28]5 g

28

26

Iy

o

“o\

24

MY

b

)

Acceleration (g)
o
=

>

15 20

25 30 35 40 45 a0 55

Time (msec.)

Figure 12 Acceleration History of Test #DS5196
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[55:17—&12* 05-P-02098|

. DATA SHEET 6

. ENERGY ABSORPTION TEST
Nep T e D51 testoare & /28 /05

——~—Seat—l:eea*eiem‘\t—'¥9@;\;?\°wf

Type-of head restraint: 2. \A)@M QASLVLS'\'Q ‘C\‘e

Y

635 mm Height Measuremerit for lower boundary of the impact zone

SAE J826 three-dimensional manikin torso angle: 2% :%o
Seat Bagk Pivet %= W2 rmm - _
Striker to H-Point (mm): Striker to H-Point angle:
Z< O mm
Description of equipment or method used to rigidly fix the seat back:

Yoack. Yorace (see photos)

1. J2264%
Accelerometer identification: 2| Go3- 1 Accelerometer type/brand: E\née\/co
e (1. Hhd/os A
Last calibration date: 2.v)28)05 m

‘ o
Head form vertical angle (-2° - +2°): O .

Distance between head form and target location (> or = 25 mm):
. Pl DR Y A
Impact velocity (23.6 kph + 0.5 kph): /L. 5.0 D \‘APY\

Impact location: 02 v \uv-kic«\\:S below the top ofthe HR on vexrtial terrrline
Maximum deceleration (< or = 785 m/s? (80 g)): FAIL

remarks: 10k Naviation 4 U\ , Linear Impac+or
g ( \N,} Brace)
Seat # 1] Cipl=271 g Wp2- 2854

Peakl: 29.b q Peakl- 284 9
No shovp 266‘29 er c\a\w\,a.cde LN At .

recoroen ay: M go\mdc DATE: @\!’L‘BIO 5

i APPROVED BY: 1\ . k. o
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g 09/28/05
NHTSA DTNH22-05-P-020!

Impact Zone Determination
DS5196  G05Q7-003.1

Pre-Test Photo #1 of Test #DS5196

Pre-Test Photo #2 of Test #DS5196



MGA Report No.: G05Q7-003.1 Customer: NHTSA Page 86 of 100
Test Type: FMVSS 202A S4.2.5/5.2.5 - Energy Absorption  Contract: DTNH22-05-P-02098

r .
¥ smmgn  09/28/05
- NHTSA DTNH22-05-P-02098

Front RH 2-Way Manual Seat
FMVSS 202A - Energy Absorption
Seat #11 (Linear Impact w/Brace)
Impact Angle = 0.1°
DS5196  G05Q7-003.1

B S—r0 00/28/06 |
L NHTSA DTNH22:06-P-02008
Front HH 2-Way Manual Seal
FMVES 202A - Energy Absorption
Sont 111 (Linaar 1nl1psu.l av!lamvn}

Im nct Anglo = 0.1
Sl - (06Q7-003.1

Pre-Test Photo #4 of Test #DS5196
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— l |
—gn 09/28/05
NHTSA DTNH22-05-P-02098
Front RH 2-Way Manual Seat
FMVSS 2024 - Energy Absorption
Seal #11 (Linear Impact w/Brace)
Impact Angle = 0.1°
DS5196  G05Q7-003.1

f E—D 09/28/05
NHTSA DTNH22-05-P-02098
Front RH 2-Way Manual Seat
FMVSS 202A - Energy Absorption
Seat £11 (Linear Impact w/Brace)
Impact Angle = 0.1°
DS5196  G05Q7-003.1

Post-Test Photo #2 of Test #DS5196
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Post-Test Photo #3 of Test #DS5196
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Test Type: FMVSS 202A S4.2.5/5.2.5 - Energy Absorption

Customer: NHTSA

Contract: DTNH22-05-P-02098

Page 89 of 100

MGA Test #: DS5197

Sample #: 12

Test Date: 9/28/2005

Seat Type: Front RH 2-Way Manual Seat (w/Brace)

Seat Function

Test Position

Fore/Aft Tracks X Full rearward
Vertical Adjuster
Seat Back Recliner X 5.5° measured on H/R posts
Lumbar
Impact Location X 103 mm vertically below the top of the H/R on the vertical centerline
Impact Angle X 0.1 degrees measured between impact direction and horizontal direction
Impactor Type X Linear
Head Restraint Type X 2-way adjustable
Head Restraint Position X Full down (lowest locking notch)

— Accel ]l (peak=275g)

Aecel 2 (peak =278 &),

(CFCE00)

Impact Veloecity: 2367 kph

28

pIms=26.7 g

26

24 #

22

20

Y 'Nb\

a
‘___"'E‘

Acceleration (g)
=

0 10

20

30

Time (msec.)

40 0

Figure 13 Acceleration History of Test #DS5197
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[DrnW22-05- P- 02078 |
N DATA SHEET 6
AN
2 ENERGY ABSORPTION TEST
T
Nop Tt & e DSBIAT  testoare 4 £28/05
Seat Location: ﬁlnv'\“\' R O Type of head restraint: rz KON 5_ (""a b'e
“PasSenoer |

635 mm Height Measurement fot lower boundary of the impact zone

SAE J826 three-dimensional manikin torso angle: 2‘5 Oo

%GU\’Y %ker fo H-Point (mm): Z 5 \b“ll

59 mm Striker to H-Point angle:

Description of equipment or method used to rigidly fix the seat back:

Seat agke yau (see @hﬁo&\

1. y22649
Accelerometer identification: 2, G053 - NG Accelerometer type/brand: E_\(‘\é-e\jco
Last calibration date: L. uhtlos EY\ Janl
2. 4l2g(0S

e Head form vertlcal angle (-2° - +2°): O. \
( ‘ Distance between head form and target location (> or = 25 mm):

Impact velocity (23.6 kph £ 0.5 kph): )3 bl ‘\I;P‘n

impact location: 103 wm \l»ev'“ch\\j below the top ofthe HR on vexrtal tenrtriine

Maximum deceleration (< or = 785 m/s? (80 g)):

REMARKS: TQS& \JO\V‘QGI*.\OYX ¥ l’k S L_iﬂ%@\( Im actor
e ( wf ‘Bmoe)
36@% 12 Clip lio L= 2(05 Qli\olzc 2‘;:—73
Peakl: 271 5 q Qeak2- 2T, 8ﬂ
No shovp Q%QQ ey c\o\m%e 2N denet .

RECORDED BY: ﬂ\_/l /bg 1[4 ;gk: pATE: A \2‘?3,
APPROVED BY: ‘H toﬁ ~(—o

FAIL
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— —
| T———ga 09/28
NHTSA DTNH22-05-P-02égg
Front RH 2-Way Manual Seat
FMVSS 202A - Energy Absorption
Seat #12 (Linear Impact w/Brace)
Impact Angle = 0.1°

DS5197  G05Q7-003.1

S E—gn 09/28/05

NHTSA DTNH22-05-P-02098

~ Front RH 2-Way Manual Seat

FMVSS 202A - Energy Absorption

Seat #12 (Linear Impact w/Brace)

~ Impact Angle =0.1°
DS5197  G05Q7-003.1

Pre-Test Photo #4 of Test #DS5197



MGA Report No.: G05Q7-003.1 Customer: NHTSA Page 93 of 100
Test Type: FMVSS 202A S4.2.5/5.2.5 - Energy Absorption  Contract: DTNH22-05-P-02098

l L
| mm——nga 09/28/05
NHTSA DTNH22-05-P-02098
_ Front RH 2-Way Manual Seat
- FMVSS 202A - Energy Absorption

Seat #12 (Linear Impact w/Brace)
Impact Angle = 0.1°
DS5197  G05Q7-003.1

D 09/28/05
~ NHTSA DTNH22-05-P-02098
" Front RH 2-Way Manual Seat
FMVSS 202A - Energy Absorption
- Seat #12 (Linear Impact gf?:m}

x 5Q7-003.1

Post-Test Photo #2 of Test #DS5197
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Post-Test Photo #4 of Test #DS5197
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THE AMERICAN
ASSOCIATION

FOR LABORATORY
ACCREDITATION

ACCREDITED LABORATORY
A2LA has accredited

MGA RESEARCH CORPORATION
Troy, Mi

for technical competence in the field of

Mechanical Testing

The accreditation covers the specific tests and types of tests listed on the agreed
scope of accreditation. This laboratory meets the requirements of ISO/IEC 17025 -
1999 "General Requirements for the Competence of Testing and Calibration
Laboratories" and any additional program requirements in the identified field of testing.

Presented this 4" day of April 2005.

&m

President

For the Accred|tat|on Council
Certificate Number 850.01
Valid to May 31, 2007

For tests or types of tests to which this accreditation applies,
please refer to the laboratory's Mechanical Scope of Accreditation.
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ﬂb American Association for Laboratory Accreditation

SCOPE OF ACCREDITATIONTO ISO/EC 17025-1999

MGA RESEARCH CORPORATION
446 Executive Drive
Troy, MI 48083
P. Michael Miller I  Phone: 248 577 5001

MECHANICAL
Valid Until: May 31, 2007 Certificate Number: 0850.01

In recognition of the successful completion of the A2LA evaluation process, accreditation is granted to
this laboratory to perform the following tests:

Load Fatigue Testing Multiple Axis Vibration Testing

0-10,000 Ibs 60 in x 84 in Table Size

0-5¢’s
Static Crush Testing 0-100 Hz

0-100,000 Ibs 10 in. Vertical, 6 in. Horizontal
Impact Testing Vibration Testing :

0-1,000 lbs ) Sine, Random, Shock, and Time-History

0-30. mph 8.2 g’s (peak-to-peak)

. 4.8 g RMS (maximum)
Extreme Temperature Testing 2 in displacement (peak-to-peak)
-40°C to +.100°C 0-1,000 Hz
Universal Fixture/Support for Various Components
Semi-Anechoic Sound Chamber Sound Pressure Measurement

Size: 9°4” Wx 9’4" Lx 10’ H Frequency Range of Microphone (20 Hz-20 kHz)

Ambient noise level 29 dBA Sampling Rate (44.1 kHz & 48 kHz)

30 dBA (1.0-1.2 Sones) Vibration System in Sound Data Analysis using Head Acoustics Artemis
Chamber Analyzer .
FMVSS 201 Compliance Occupant Protection in Interior Impact ~ NHTSA 201
FMVSS 201 - Seats Occupant Impact on Seat Backs MGATP 2018

and Head Restraints
FMVSS 201 - IP Occupant Impact on Instrument Panels =~ MGATP 2011P
FMVSS 201U Compliance ~ Upper Interior Head Impact Protection ~ NHTSA 201U
FMVSS 201U Occupant Impact With Upper MGATP 201U
Interior Components
FMVSS 201U Head Drop FMVSS 201U Head Form Drop MGATP 201UHD
Calibration Procedure
FMVSS 201U Targeting Utilizing EZ-Target Software /@ TP20)Y-EZ-Target
Sl g
(A2LA Cert. No. 850.01) revised 7/14/05 ﬁage 1of4
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Customer: NHTSA
Contract: DTNH22-05-P-02098

Page 98 of 100

Test Name

FMVSS 202 Compliance
FMVSS 202

FMVSS 202a Compliance
FMVSS 202a

FMVSS 203 Compliance
FMVSS 203

FMVSS 206 Compliance
FMVSS 206

FMVSS 207

FMVSS 207 Compliance
FMVSS 210 Compliance
FMVSS 207/210
FMVSS 208

FMVSS 208

FMVSS 214 Compliance
FMVSS 214

FMVSS 216 Compliance
FMVSS 216

FMVSS 225

FMVSS 225 Compliance

FMVSS 302
ECE-12.03 Compliance

ECE-17.07 Compliance

ECE-21.01 Compliance
ECE-25.04 Compliance

TRIAS 32/36 Compliance
ECE-17/25 Pre-
Homologation

ECE-14.02 Compliance
Custom Quasi-Static
Loading

Custom Dynamic Impact

H-Point
Airbag Deployment

Dynamic Sled Testing

Jounce and Squirm

Ingress/Egress

Durability

Test Description

Head Restraints

Head Restraints

Head Restraints

Head Restraints

Steering Wheel Impact

Steering Wheel Impact

Door Lock and Retention Components
Door Lock and Retention
Component Static Loading
Seating Systems

Seating Systems

Seat Belt Assembly Anchorages
Seat Belt Anchorage Quasi-Static
Suppression

Low Risk Deployment

Side Impact Protection

Static Side Door Intrusion

Roof Crush Resistance

Static Roof Crush Strength Test
Child Tether Anchorage

Child Restraint Anchorage System
Tether and Lower

Flammability

Protection of the Driver Against

the Steering Mechanism

Strength of Seats and Their Anchorages
and Head Restraint Characteristics
Interior Fittings .

Head Restraints, Whether or Not
Incorporated in Vehicle Seats

Head Restraints

Head Restraints and Seat Back Energy
Dissipation, Displacement and Strength
Safety Belt Anchorages

Quasi-static Force vs. Deflection
Characteristics

Dynamic Force vs. Deflection
Characteristics

Occupant Seatirig Location (and ICBC)
Airbag Static Deployment or

Dynamic Impact

Simulation of Specific Dynamic
Environments (i.e. Frontal Crash, Side
Impact)

Durability Cycling of Seat Backs and
Cushions i

Durability Cycling of Seat Backs,
Cushions, Bolsters

Cycling of Various Types of Vehicle
Components (i.e., Seats, Doors, IPs)

(A2LA Cert. No. 850.01) revised 7/14/05

Test Procedure

NHTSA 202
MGATP 202
NHTSA 202a
MGATP 202a
NHTSA 203
MGATP203
NHTSA 206
MGATP 206

MGATP 207FRA, UB, FL
NHTSA 207
NHTSA 210
MGATP 207210
MGATP208SUP
MGATP208LRAD
NHTSA 2148
MGATP 214
NHTSA 216
MGATP 216
MGATP 225
TP-225L & TP225T

NHTSA 302, MGATP 302
GM 9070P, SAE J369
ECETP 1203

ECETP 1707

ECETP 2101
ECETP 2504

TRIAS 3236
MGATP ECE-17

ECETP 1402
MGATP_CQSL

MGATP_CDI

MGATP_HPT
MGATP_SAD

MGATP_DST
MGATP_SIS

MGATP_JS

MGATP_IE

/?ZZATP/_;?K
%z -
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Multi-Axis Simulation Vibration Testing of Various Interior MGATP_MAST

Table Vibration : and Exterior Components

Salt Fog ASTM B117 MGATP_SALTFOG

AATCC TM8 Crocking - Wet and Dry Evaluation MGATP_CRO

SAE J861

ASTM D1238 Melt Flow of Plastic Materials MGATP_MFR

ISO 1133 ,

ASTM D4157 Wyzenbeek Abrasion - Oscillatory MGATP_WYZ

SAE J1530 Cylinder Abrasion )

SAF J948

ASTM D4966 Martindale Abrasion - Textile MGATP_MAB

1SO 5470-2 " Abrasion-Lissajous Form

ASTM D3884 Taber Abrasion - Rotary Platform MGATP_TAB

SAE J1530 Abrasion

SAE J948

ISO 5470-1

ASTM D737 Air Permeability - Airflow through MGATP_AP
Fabrics :

ASTM D5420 Gardner Impact - 2, 4, 8 1b. Free Falling MGATP_GAR
Mass Impact

ASTM D256 Izod Impact - Impact Testing on MGATP_NIZO

ISO 180 Notched and Un-notched Specimens MGATP_UNIZO

ASTM D4812

ASTM D5034 Materials Characteristics (Plastics, MGATP_TNSL

ASTM D638 Foams, Fabrics) — Tension,

ASTM D2261 Compression, Seam Strength, Stitch

ASTM D1056 Strength, Tear Strength

ISO 3386-1

ISO 3386-2

ASTM D792 Specific Gravity and Density MGATP_DENS

ISO 845

ASTM D3776 Mass Determination MGATP_MPUA

SAE J860 .

SAE J365 Scuffing Determination MGATP_SCUF

ASTM D570 : Immersion - Determine Water MGATP_WAT
Absorption

SAE J1885, J1960 Interior/Exterior Xenon MGATP_1885, 1960

SAE J1545 Color Eye Evaluation MGATP_COLOR

AATCCTM 173

ASTM D1308 60° Gloss Evaluation MGATP_GLOSS

ASTM D1308 Chemical Resistance ATP_C

GM 9900P f /A(

(A2LA Cert. No. 850.01) revised 7/14/05 /ﬁagj 3of4
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Customer: NHTSA
Contract: DTNH22-05-P-02098

Page 100 of 100

ASTM D6413 Vertical Flammability MGATP_VFLAM
TB 117 (Section A, Part 1)

FAR 25.853

SAE J1351 Odor MGATP_ODOR

In addition, customer-supplied test methods and industry-accepted methods may be used in conjunction
with all of the above procedures. These Methods include: i

AATCC, ASTM, ISO, MIC-STD, SAE

Chrysler PF-10254, PF-9334 and LP requirements (Materials)

GM GMN/GMW/CPC/MTL/P/M

Ford DVM for IP (Interiors), ST (Seats), MA (Materials) and FLTM (Materials)
Other OEM methods from Nissan, Honda, Toyota, VW and Audi

Acoustics Testing:

GMW 7293, GMW 14011,  Squeak and Rattle Evaluation MGATP__VESR
GMN 5160
Sound Evaluation Sound Quality/Intensity/Pressure/Power MGATP_VESR

Analysis
Sound Measurement Zwicker Loudness (Sones) MGATP_VESR

DB (SPL/A/B/C/D) )
Dimensional Testing: .

Parameter Technique Range Best Uncertainty* (£)
Length CMM - Faro 2 ft measuring zone 0.125 mm (0:0049 in)
8 ft measuring zone 0.5 mm (0.0197 in).
Calipers 0-305 mm (0-12”) 0.035 mm (0.0014 in)

*“Best Uncertainty” is the smallest uncertainty of measurement that a laboratory can achieve within its
scope of accreditation: when performing more or less routine inspections of nearly ideal measurement
standards with riearly ideal measuring equipment. Best uncertainties represent expanded uncertainties
expressed at approximately the 95 % level of confidence, usually using a coverage factor of £ =2. The
best uncertainty of a specific test performed by the laboratory may be greater than the best uncertainty
due to the behavior of the customer’s test piece, to the environment (if the dimensional inspection is
performed in the field) and to influences from the circumstances of the specific test.
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