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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/s2 (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 (AMWC8, 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 0o ± 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. 
 
 
 
 
 

 
 
 
 
 
 
 
 
 

Linear Impactor 
FRONT,   0o 

Positioning Frame 

θv 

Inverted Pendulum 
Impactor 

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 
Test # 

Sample 
# 

Seat 
Type Impactor 

Impact
Angle 
(θh) 

Impact 
Velocity  

(kph) Peak 
3 msec 

Clip 
Req’t<80

Peak 
3 msec 

Clip 
Req’t<80 

Post-Test 
Comments 

DS5199 1 1.0 23.7 22.5 20.4 22.5 20.4 • No sharp edges or 
damage evident. 

DS5200 2 

Front RH 
2-Way 
Manual 

(w/o Brace) 0.2 23.6 23.1 21.9 23.1 21.9 

• No sharp edges or 
damage evident. 

• Recliner appears to 
have released on 
I/B side (see video).

DS5201 3 
Front LH 4-
Way Manual 
(w/o Brace) 

0.0 23.4 21.6 19.8 21.5 19.8 • No sharp edges or 
damage evident. 

DS5202 4 0.5 23.3 25.2 24.3 25.1 24.3 • No sharp edges or 
damage evident. 

DS5203 5 0.2 23.4 28.4 27.8 28.1 27.5 • No sharp edges or 
damage evident. 

DS5204 6 

Front LH 4-
Way Manual 

(w/Brace) 

Inverted 
Pendulum 

0.5 23.8 24.9 23.0 24.6 22.6 • No sharp edges or 
damage evident. 

DS5192 7 0.0 23.6 27.1 25.7 27.3 25.6 • No sharp edges or 
damage evident. 

DS5193 8 0.1 23.6 30.1 25.6 30.3 25.3 • No sharp edges or 
damage evident. 

DS5194 9 

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

0.3 23.7 28.2 26.7 28.0 26.4 • No sharp edges or 
damage evident. 

DS5195 10 0.1 23.7 30.4 29.7 30.5 30.0 • No sharp edges or 
damage evident. 

DS5196 11 0.1 23.6 28.6 27.9 28.9 28.5 • No sharp edges or 
damage evident. 

DS5197 12 

Front RH 2-
Way Manual 

(w/Brace) 

Linear 

0.1 23.7 27.5 26.5 27.8 26.7 • No sharp edges or 
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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System Calibration Information 
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CALIBRATION CERTIFICATE 

 
 

Sensor Information 
 

Reference Sensor Information 

Name: 2000 G Accelerometer Name: Reference Accelerometer 

Model: 7264-2000 Model: 301M09/484B 

S/N: J43734 S/N: 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 (oF): 72 

Humidity (%): 51 

Performed By: 

 

Approved By: 
 

 
 

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 •  troy, mi 48083 
248 / 577-5001 •  fax 248 / 577-5025 

www.mgaresearch.com 
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CALIBRATION CERTIFICATE 

 
 

Sensor Information 
 

Reference Sensor Information 

Name: 2000 G Accelerometer Name: Reference Accelerometer 

Model: 7264-2000 Model: 301M09/484B 

S/N: AMWC8 S/N: 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 (oF): 72 

Humidity (%): 51 

Performed By: 

 

Approved By: 
 

 
 

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 •  troy, mi 48083 
248 / 577-5001 •  fax 248 / 577-5025 

www.mgaresearch.com 
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CALIBRATION CERTIFICATE 

 
 

Sensor Information 
 

Reference Sensor Information 

Name: 2000 G Accelerometer Name: Reference Accelerometer 

Model: EGEBQE0-2000DIF Model: 301M09/484B 

S/N: G03-N16 S/N: 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 (oF): 68 

Humidity (%): 26 

Performed By: 

 

Approved By: 
 

 
 

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 •  troy, mi 48083 
248 / 577-5001 •  fax 248 / 577-5025 

www.mgaresearch.com 
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CALIBRATION CERTIFICATE 

 
 

Sensor Information 
 

Reference Sensor Information 

Name: 2000 G Accelerometer Name: Reference Accelerometer 

Model: 7264-2000 Model: 301M09/484B 

S/N: J22649 S/N: 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 (oF): 71 

Humidity (%): 20 

Performed By: 

 

Approved By: 
 

 
 

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 •  troy, mi 48083 
248 / 577-5001 •  fax 248 / 577-5025 

www.mgaresearch.com 
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Appendix C 
Test Data Plots and Photographs 
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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) 

 
 

 
Figure 2 Acceleration History of Test #DS5199 
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Pre-Test Photo #1 of Test #DS5199 

 
Pre-Test Photo #2 of Test #DS5199 
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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 
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Post-Test Photo #1 of Test #DS5199 

 
Post-Test Photo #2 of Test #DS5199 
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Post-Test Photo #3 of Test #DS5199 
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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) 

 
 

 
Figure 3 Acceleration History of Test #DS5200 
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Pre-Test Photo #1 of Test #DS5200 

 
Pre-Test Photo #2 of Test #DS5200 
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Pre-Test Photo #3 of Test #DS5200 

 
Pre-Test Photo #4 of Test #DS5200 
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Post-Test Photo #1 of Test #DS5200 

 
Post-Test Photo #2 of Test #DS5200 
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Post-Test Photo #3 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) 

 
 

 
Figure 4 Acceleration History of Test #DS5201 
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Pre-Test Photo #1 of Test #DS5201 

 
Pre-Test Photo #2 of Test #DS5201 
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Pre-Test Photo #3 of Test #DS5201 

 
Pre-Test Photo #4 of Test #DS5201 
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Post-Test Photo #1 of Test #DS5201 

 
Post-Test Photo #2 of Test #DS5201 
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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) 

 
 

 
Figure 5 Acceleration History of Test #DS5202 
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Pre-Test Photo #1 of Test #DS5202 

 
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 

 

 
Pre-Test Photo #3 of Test #DS5202 

 
Pre-Test Photo #4 of Test #DS5202 
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Post-Test Photo #1 of Test #DS5202 

 
Post-Test Photo #2 of Test #DS5202 
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Post-Test Photo #3 of Test #DS5202 

 
Post-Test Photo #4 of Test #DS5202 
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MGA Test #: DS5203 Sample #: 5 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 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 

Head Restraint Type X 2-Way adjustable 
Head Restraint Position X Full down (lowest locking notch) 

 
 

 
Figure 6 Acceleration History of Test #DS5203 
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Pre-Test Photo #1 of Test #DS5203 

 
Pre-Test Photo #2 of Test #DS5203 
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Pre-Test Photo #3 of Test #DS5203 

 
Pre-Test Photo #4 of Test #DS5203 
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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 
Lumbar 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) 

 
 

 
Figure 7 Acceleration History of Test #DS5204 

 
 



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 

 



MGA Report No.: G05Q7-003.1                                Customer: NHTSA Page 55 of 100 
Test Type: FMVSS 202A S4.2.5/5.2.5 - Energy Absorption     Contract: DTNH22-05-P-02098 

 

 
Pre-Test Photo #1 of Test #DS5204 

 
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 

 
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 

 

 
Post-Test Photo #1 of Test #DS5204 

 
Post-Test Photo #2 of Test #DS5204 



MGA Report No.: G05Q7-003.1                                Customer: NHTSA Page 58 of 100 
Test Type: FMVSS 202A S4.2.5/5.2.5 - Energy Absorption     Contract: DTNH22-05-P-02098 

 

 
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) 

 
 

 
Figure 8 Acceleration History of Test #DS5192 
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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 Linear 

Head Restraint Type X 2-way adjustable 
Head Restraint Position X Full down (lowest locking notch) 

 
 

 
Figure 9 Acceleration History of Test #DS5193 
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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) 

 
 

 
Figure 10 Acceleration History 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) 

 
 

 
Figure 11 Acceleration History 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) 

 
 

 
Figure 12 Acceleration History of Test #DS5196 
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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) 

 
 

 
Figure 13 Acceleration History of Test #DS5197 
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