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SECTION 1 

PURPOSE AND TEST PROCEDURE 
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1.1 PURPOSE 
This 35 mph (56 3 km/h) frontal barrier impact test is part of Contract Number DTRS57-98-C-00041 

Task Order #2 - Crash test for the Audi A8 The purpose of this test is to obtain vehicle crash pulse data 
for the development of vehicle models in frontal barrier impacts 

1.2 TEST PROCEDURE 
This 56 3 km/h frontal barrier impact test was conducted in accordance with a modified Office of 

Crashworthiness Standards (OCS) New Car Assessment Program (NCAP) Laboratory Test Procedure, 
dated December 1999 and the corresponding MGA Research Corporation Test Procedure NHTSA3, dated 
January 5, 2001 Procedures for receiving, inspection, and reporting of test results are described in the 
test procedures and are not repeated in this report 

The test was conducted at MGA Research Corporation on March 8,2001 at a speed of 56 2 km/h 
The test vehicle was instrumented with thirty-four (34) accelerometers to measure longitudinal, lateral and 
vertical axis accelerations The specified impact velocity range was 54 5 to 57 5 km/h. The frontal barrier 
impact event was documented by one (1) real-time panning motion picture camera and ten (1 0) high-speed 
motion picture cameras Camera locations and pertinent camera information is documented in the data 
sheets Pre- and post-test photographs of the vehicle and dummies can be found in Appendix A 

The data was digitally sampled at 10,000 samples per second and processed per section IP11 of the 
Laboratory Test Procedure 

1.3 SUMMARY OF FRONTAL IMPACT TEST 

A rigid load cell barrier was impacted by a 1998 Audi A8 4 Door sedan at a velocity of 56 2 km/h 
The test vehicle weight was 2058 4 kilograms Six (6) load cell barrier data channels were obtained in 
conducting the TTD#2 Test The test vehicle is equipped with a longitudinally mounted 8-cylinder engine 
and an automatic transmission 

The test vehicle sustained a maximum static crush of 675 rnrn located to the right of the vehicle 
centerline Both the driver and passenger side doors opened without the aid of tools 

1.4 GENERAL COMMENTS 

The vehicle had the hood, fenders, all interior components, front bumper, and trunk interior 
removed 

The vehicle, camera, and measurement data are presented in Section 2 Appendix A contains the 
still photograph prints. Appendix B Contains the vehicle response data traces Appendix C contains the 
instrumentation calibration data 
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DATA SHEET NO. 4... (continued) 

VEHICLE ACCELEROMETER LOCATION AND DATA SUMMARY 

Test Vehicle 1998/Audi/A8/4 Door sedan NHTSA No RW0511 

Test Program. TO #2 Test Date March 8, 2001 

VEHICLE ACCELEROMETER LOCATION 
AND DATA SUMMARY 
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DATA SHEET NO. 8 

LOAD CELL LOCATIONS ON FIXED BARRIER 

Test Vehicle 1998/Audi/A8/4 Door sedan NHTSA No. RW0511 

Test Program TO #2 Test Date March 8,  20 

30 Load Cell Rigid Barrier 

Load Cell Locations on Fixed Barrier 

2143 -A I4 

't 
g, I 

I t i 9  
I Plywood Face on Steel Frame 

1 I L  

+ 
153 

Ground Surface 

Group 4 Group 5 Group 6 

Group 1 Group 2 Group 3 

E l  -E5 F1 -F5 

A I  -A5 B1-85 C l  -C5 

6 Groups of 5 Load Cells Each 

The Data is presented in Appendix B with the following requirements 

1 Data from 30 individual load cells 
2 Sum data from 6 groupings shown above (5 cells/group) 

3 Total or sum of all 30 individual load cells 

19 

































































































APPENDIX B 
DUMMY AND VEHICLE RESPONSE DATA TRACES 



TABLE OF DATA PLOTS 
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VEHICLE DATA FILTER CHANNEL CLASS 

Vehicle Accelerations 60 (1 00 Hz) 

Barrier Load Cells 60 (1 00 Hz) 

Vehicle and Barrier Data 

Figure 6-1 - Left Rear Seat Crossmember X Acceleration vs Time 

Figure 8-2 - Left Rear Seat Crossmember X Velocity vs Time 

Figure B-3 - Left Rear Seat Crossmember X Displacement vs Time 

Figure 8-4 - Right Rear Seat Crossmember X Acceleration vs Time 

Figure B-5- Right Rear Seat Crossmember X Velocity vs Time 

Figure B-6 - Right Rear Seat Crossmember X Displacement vs Time 

Figure B-7 - Vehicle CG X Acceleration vs Time 

Figure B-8 - Vehicle CG X Velocity vs Time 

Figure B-9 - Vehicle CG X Displacement vs Time 

Figure B-10 - Vehicle CG Y Acceleration vs Time 

Figure B-11 - Vehicle CG Y Velocity vs Time 

Figure B-12 - Vehicle CG Y Displacement vs Time 

Figure B-13 - Vehicle CG Z Acceleration vs Time 

Figure 8-14 - Vehicle CG Z Velocity vs Time 

Figure B-15 - Vehicle CG Z Displacement vs Time 

Figure B-16 - Left Shock Tower X Acceleration vs Time 

Figure B-I 7 - Left Shock Tower X Velocity vs Time 

Figure B-18 - Left Shock Tower X Displacement vs Time 

Figure B-19 - Left Shock Tower Y Acceleration vs Time 

Figure B-20 - Left Shock Tower Y Velocity vs Time 

Figure B-21 - Left Shock Tower Y Displacement vs Time 

Figur B-22 - Right Shock Tower X Acceleration vs Time 

Figure B-23 - Right Shock Tower X Velocity vs Time 

Figur B-24 - Right Shock Tower X Displacement vs Time 

Figure B-25 - Right Shock Tower Y Acceleration vs Time 

Figure B-26 - Right Shock Tower Y Velocity vs Time 

Figure B-27 - Right Shock Tower Y Displacement vs Time 

Figure B-28 - Front Top of Engine X Acceleration vs Time 

P a w  No 

B- 1 

B-2 

8-3 
B-4 

B-5 

B-6 
B-7 

B-8 

B-9 

B-10 

B-I 1 

B-12 

B-I 3 

B-14 

B-15 

B-I 6 

B-I 7 

B-I 8 

B-19 

B-20 

B-21 

8-22 

B-23 

8-24 

B-25 

8-26 

B-27 

0-28 



TABLE OF DATA PLOTS 

Vehicle and Barrier Data (Continued) 

Figure 6-29 - Front Top of Engine X Velocity vs Time 

Figure B-30 - Front Top of Engine X Displacement vs Time 

Figure 8-31 - Front Top of Engine 2 Acceleration vs Time 

Figure B-32 - Front Top of Engine Z Velocity vs Time 

Figure B-33 - Front Top of Engine Z Displacement vs Time 

Figure B-34 - Rear Top of Engine X Acceleration vs Time* 

Figure B-35 - Rear Top of Engine X Velocity vs Time* 

Figur 8-36 - Rear Top of Engine X Displacement vs Time* 

Figure B-37 - Rear Top of Engine Z Acceleration vs Time 

Figure B-38 - Rear Top of Engine Z Velocity vs Time 

Figure B-39 - Rear Top of Engine Z Displacement vs Time 

Figure B-40 - Firewall Shock Tower Brace X Acceleration vs Time 

Figure B-41 - Firewall Shock Tower Brace X Velocity vs Time 

Figure 6-42 - Firewall Shock Tower Brace X Displacement vs Time 

Figur B-43 - Left Front Frame Rail @ Bumper X Acceleration vs Time** 

Figure B-44 - Left Front Frame Rail @ Bumper X Velocity vs Time** 

Figure B-45 - Left Front Frame Rail @ Bumper X Displacement vs Time** 

Figure B-46 - Left Front Frame Rail @ Bumper Y Acceleration vs Time** 

Figure B-47 - Left Front Frame Rail @ Bumper Y Velocity vs Time** 

Figure 8-48 - Left Front Frame Rail @ Bumper Y Displacement vs Time** 

Figure B-49 - Left Front Frame Rail @ Bumper Z Acceleration vs Time** 

Figure B-50 - Left Front Frame Rail @ Bumper 2 Velocity vs Time** 

Figure B-51 - Left Front Frame Rail @ Bumper Z Displacement vs Time** 

Figure B-52 - Right Front Frame Rail @ Bumper X Acceleration vs Time*** 

Figure 8-53 - Right Front Frame Rail @ Bumper X Velocity vs Time*** 

Figure B-54 - Right Front Frame Rail @ Bumper X Displacement vs Time*** 

Figure 6-55 - Right Front Frame Rail @ Bumper Y Acceleration vs Time*** 

Figure 13-56 - Right Front Frame Rail @ Bumper Y Velocity vs Time*** 

Figure B-57 - Right Front Frame Rail @ Bumper Y Displacement vs Time*** 

Figure 8-58 - Right Front Frame Rail @ Bumper Z Acceleration vs Time*** 

Figure B-59 - Right Front Frame Rail @ Bumper Z Velocity vs Time*** 

Figure B-60 - Right Front Frame Rail @ Bumper 2 Displacement vs Time*** 

No valid data after 58 msec 

** No valid data after 16 msec 

*** No valid data after 20 msec 

Pase No 

B-29 

B-30 

8-31 
B-32 

B-33 

6-34 

8-35 

B-36 

B-37 

6-38 

E-39 

8-40 

B-41 

6-42 

B-43 

B-44 

B-45 

B-46 

B-47 

B-48 

B-49 

B-50 

B-51 

B-52 

B-53 

B-54 

B-55 

B-56 

6-57 

B-58 

B-59 

B-60 
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Vehicle and Barrier Data (Continued) 

Figure B-61 - Left Front Frame Rail @ Shock Brace X Acceleration vs Time 

Figure B-62 - Left Front Frame Rail @ Shock Brace X Velocity vs Time 

Figure B-63 - Left Front Frame Rail @ Shock Brace X Displacement vs Time 

Figure B-64 - Left Front Frame Rail @ Shock Brace Z Acceleration vs Time 

Figure 8-65 - Left Front Frame Rail @ Shock Brace Z Velocity vs Time 

Figure B-66 - Left Front Frame Rail @ Shock Brace Z Displacement vs Time 

Figur 8-67 - Right Front Frame Rail @ Shock Brace X Acceleration vs Time 

Figure B-68 - Right Front Frame Rail @ Shock Brace X Velocity vs Time 

Figure B-69 - Right Front Frame Rail @ Shock Brace X Displacement vs Time 

Figure 8-70 - Right Front Frame Rail @ Shock Brace Z Acceleration vs Time 

Figure 8-71 - Right Front Frame Rail @ Shock Brace Z Velocity vs Time 

Figure B-72 - Right Front Frame Rail @ Shock Brace Z Displacement vs Time 

Figure B-73 - Left Front Frame Rail Behind Shock Brace X Acceleration vs Time 

Figure B-74 - Left Front Frame Rail Behind Shock Brace X Velocity vs Time 

Figure 8-75 - Left Front Frame Rail Behind Shock Brace X Displacement vs Time 

Figure B-76 - Left Front Frame Rail Behind Shock Brace Z Acceleration vs Time 

Figure B-77 - Left Front Frame Rail Behind Shock Brace Z Velocity vs Time 

Figure B-78 - Left Front Frame Rail Behind Shock Brace Z Displacement vs Time 

Figure B-79 - Right Front Frame Rail Behind Shock Brace X Acceleration vs Time* 

Figure B-80 - Right Front Frame Rail Behind Shock Brace X Velocity vs Time* 

Figure B-81 - Right Front Frame Rail Behind Shock Brace X Displacement vs Time* 

Figure B-82 - Right Front Frame Rail Behind Shock Brace Z Acceleration vs Time** 

Figure B-83 - Right Front Frame Rail Behind Shock Brace Z Velocity vs Time** 

Figure B-84 - Right Front Frame Rail Behind Shock Brace Z Displacement vs Time** 

Figure B-85 - Rear Compartment Center X Acceleration vs Time 

Figure B-86 - Rear Compartment Center X Velocity vs Time 

Figure 6-87 - Rear Compartment Center X Displacement vs Time 

Figure B-88 - Rear Compartment Center Y Acceleration vs Time 

Figure 8-89 - Rear Compartment Center Y Velocity vs Time 

Figure B-90 - Rear Compartment Center Y Displacement vs Time 

Figure B-91 - Rear Compartment Center Z Acceleration vs Time 

Figure B-92 - Rear Compartment Center Z Velocity vs Time 

Figure 8-93 - Rear Compartment Center Z Displacement vs Time 

* No valid data after 53 msec 

** No valid data after 40 msec 

P a w  No 

B-61 

B-62 

B-63 

B-64 

B-65 

B-66 

8-67 

B-68 

B-69 

B-70 

B-71 

8-72 

B-73 

8-74 

B-75 

B-76 

B-77 

B-78 

B-79 

B-80 

B-81 

B-82 

6-83 
B-84 
B-85 

B-86 

B-87 

B-88 

B-89 

B-90 

E-91 

B-92 

B-93 



TABLE OF DATA PLOTS 

Vehicle and Barrier Data (Continued) 

Figure B-94 - Right Upper B-Pillar X A 

Figure B-95 - Right Upper B-Pillar X Velocity vs Time 

Figure B-96 - Right Upper B-Pillar X Displacement vs Time 

Figure B-97 - Left Upper B-Pillar X Acceleration vs Time 

Figure B-98 - Left Upper B-Pillar X Velocity vs Time 

Figure B-99 - Left Upper B-Pillar X Displacement vs Time 

Figure B-100 - Right Wheel Well Contact vs Time 

Figure B-101 - Left Wheel Well Contact vs Time 

Figure B-102 - Upper Left Barrier Force vs Time 

Figure B-103 - Upper Center Barrier Force vs Time 

Figure B-104 - Upper Right Barrier Force vs Time 

Figure B-105 - Lower Left Barrier Force vs Time 

Figure B-106 - Lower Center Barrier Force vs Time 

Figure B-107 - Lower Right Barrier Force vs Time 

Figure 6-108- Sum of Left Barrier Forces vs Time 

Figure B-109 - Sum of Right Barrier Forces vs Time 

leration vs Time 

Paae No 

B-94 

B-95 

B-96 

B-97 

B-98 

B-99 

B-1 00 

B-1 01 

B-I 02 

B-103 

B-104 

B-105 

B-106 

E-1 07 

B-108 

B-I 09 
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APPENDIX C 
TEST EQUIPMENT AND INSTRUMENTATION CALIBRATION 



I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 

Left Rear Seat Crossmember X 

Right Rear Seat Crossmember X 

Vehicle CG X 

Vehicle CG Y 

Vehicle CG Z 
Left Shock Tower X 

Left Shock Tower Y 

Right Shock Tower X 

Right Shock Tower Y 

Front Top of Engine X 

Front Top of Engine Z 

VEHICLE INSTRUMENT CALIBRATION 

SERIAL NO MANUFACTURER CALIBRATION DATE 

114-Dl8 Entran 1 1 / I  7/00 

H07-AO4 Entran 1 2/14/00 

125-F05 Entran 111 5/00 

F11 -GO9 Entran 911 4/00 

F20-GI 1 Entran 911 4/00 

K19-Al5 Entran 111 1/01 

126-D11 Entran 2/7/0 1 

MGA045 Entran 91 1 4/00 

1211 3/00 I1 8-EO5 Entran 

125-J08 Entran 1 1 I1 7/00 

Entran 1 1 /17/00 C25-AI7 

VEHICLE ACCELEROMETERS 

Rear Top of Engine X 

Rear Top of Engine Z 

Engine Bottom X 

Firewall/Shock Tower Support X 

125-Fl2 Entran 1 1 / I  5/00 

E l  3-DO6 Entran 2/15/01 

MGA095 Entran 211 5/01 

FO 7 -A2 0 Entran 911 4/00 

Left Front Frame Rail @ Bumper Z 

Right Front Frame Rail @ Shock Brace X 

Right Front Frame Rail @ Shock Brace Y 

Right Front Frame Rail @ Shock Brace Z 

I I I I 

G13-Fl2 Entran 2/7/0 1 

G 1 3-F04 Entran 21710 1 

G 1 3-F06 Entran 2/7/0 1 

K11-J08 Entran 2/7/0 1 

Left Front Frame Rail @ Bumper X I G13-Fl5 I Entran I 21710 1 I 

Left Front Frame Rail @ Shock Brace Z 

Right Front Frame Rail @ Shock Brace X 

Right Front Frame Rail @ Shock Brace Z 

Left Front Frame Rail @ Bumper Y I G13-FO2 I Entran I 2/7/0 1 I 

G01-Jl5 Entran 10/2/00 

GO1 -J04 Entran 1211 4/00 

J 1 0-EO3 Entran 1211 4/00 

Left Front Frame Rail @ Shock Brace X I 118-El8 I Entran I 1211 3/00 I 

c- I 
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I 
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I 
I 

~I 
Left Front Frame Rail Behind Shock X 

Left Front Frame Rail Behind Shock Z 

Right Front Frame Rail Behind Shock X 

VEHICLE INSTRUMENT CALIBRATION (CONTINUED) 

SERIAL NO MANUFACTURER 

F18-Gl3 Entran 

F20-G 1 0 Entran 

G13-F07 Entran 

I VEHICLE ACCELEROMETERS I 

Rear Compartment Center Y 

Rear Compartment Center Z 

Right Upper B-Pillar X 

Left Upper 6-Pillar X 

E23-RlI Entran 

G13-FOI Entran 

D05-R25 Entran 

125-Jl8 Entran 

Right Front Frame Rail Behind Shock Z I A08-All 1 Entran 

Rear ComDartment Center X I G13-FO9 I Entran 

c-2 

CALIBRATION DATE I 
10/4/00 

911 4/00 

211 5/01 
I 

21810 1 I 
21710 1 I 
21710 1 I 
21710 1 

21710 1 
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