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1.0 PURPOSE OF COMPLIANCE TEST 

 

The purpose of this head impact compliance test was to determine whether the 

subject vehicle, a 2006 Ford Fusion, 4-Door Sedan, meets the performance requirements 

of FMVSS 201, Occupant Protection in Interior Impact - Upper Interior Head Impact 

Protection.  

 

Tests were conducted during August 29-31, 2006 on a 2006 Ford Fusion, 4-Door 

Sedan, manufactured by Ford Motor Company. 

                                          

All tests were conducted in accordance with the U. S. Department of Transportation, 

National Highway Traffic Safety Administration's Laboratory Test Procedure TP-201U-01 

dated April 3, 1998 and the corresponding MGA Research Corporation's FMVSS 201U 

procedure number MGATP201U_FRAME#2.5 dated July 1, 2005. 

 

All tests were conducted at MGA Research Corporation in Troy, Michigan and 

were performed by MGA engineers and technicians.  The FMVSS 201U impactor test 

machine was used to conduct the testing.  Target locations were determined by using a 

Coordinate Measurement Machine in conjunction with the MGA EZ-TargetTM program 

and MGA procedure MGATP201U_Test Series dated March 20, 2003. 
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2.0 COMPLIANCE TEST DATA SUMMARY 

 

The 2006 Ford Fusion, 4-Door Sedan, was equipped with A, B, and rear-pillars, an 

adjustable seat belt anchorage on each B-pillar, a grab handle located on the side rail 

above each door (front and rear), and a light console located in the center of the front upper 

roof. 

 

   Upon completion of targeting the test vehicle, twelve (12) targets were chosen to be 

impacted based upon engineering judgment and certification test data provided by Ford.  

The twelve (12) targets chosen were: 

 

AP1  BP1  RP1  UR4  

AP2  BP3  SR2-B  UR5 

AP3  BP4  UR2  UR6 

 

The 2006 Ford Fusion, 4-Door Sedan, tested appears to comply with the upper 

interior performance criteria for FMVSS 201.  The HIC(d) measured using the Part 572L 

(Free Motion Headform) was below 1000 for each tested component. 
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TABLE 2-1 
 

SUMMARY TABLE OF TEST RESULTS 
 

VEH. MOD YR/MAKE/MODEL/BODY: 2006 Ford Fusion, 4-Door Sedan 

VEH. NHTSA NO.: C60204 VIN: 3FAFP07Z36R154369 COLOR: Black 

VEH. BUILD DATE: January, 2006 TEST DATES: August 29-31, 2006 

TEST LABORATORY: MGA Research Corporation  

OBSERVERS: Helen A. Kaleto, Louis Campbell, Bryan Hood 

 
 

IMPACT ON FMH 
(mm) 

  
TARGET 

 
VEHICLE 

SIDE 

 
HORIZONTAL 

ANGLE  
(deg) 

 
VERTICAL 

ANGLE 
(deg) 

 
VELOCITY 

(kph) 

 
HIC(d) 

 
FMH 
HIC 

 
Above 

 
Left/Right 

AP1 Right 112 12 24.0 305 184 33 9 Right 
AP2 Left 202 44 18.9 350 244 25 7 Left 
AP3 Right 159 45 23.9 784 818 10 0 
BP1 Left 270 20 24.3 890 959 50 0 
BP3 Left 270 -8 23.6 608 586 29 12 Left 
BP4 Right 130 -9 23.9 707 716 32 17 Left 
RP1 Right 67 15 23.7 552 511 55 0 

SR2-B Left 270 48 24.2 727 743 15 0  
UR2 Right 90 50 23.3 921 1000 22 6 Left 
UR4 Left 270 42 23.6 788 824 27 5 Right 
UR5 Left 270 41 23.9 781 815 20 5 Left 
UR6 Left 315 46 24.2 595 568 6 2 Right 

Above and left/right refers to the position relative to reference pt. 0 where the target 

made contact with the Free Motion Headform.  See the diagram below for details. 
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POST TEST COMMENTS: 
 
 The following description lists any post-test damage or other test observations for 

each target. 

 
AP1 Right:  Headliner displacement. 
 
AP2 Left:  Side airbag option was initially assumed.  This test conducted at  

        reduced velocity. 
 
AP3 Right:  Cracked A-pillar. 
 
RP1 Right:  Headliner displacement. 
 
UR6 Left:  Headliner deformation. 
 

    
REMARKS: 
 
 The targets listed were impacted in the following order: 
 
 Left: AP2, SR2-B, UR4, BP3, BP1, UR5, UR6 
 
 Right: AP3, AP1, UR2, BP4, RP1 
  
 
 The 150 mm rule was observed for targets horizontal to each other and the 200 

mm rule was observed for vertical components. 

  
 
 
 
 
 
 
 
 
 
 
 
 
RECORDED BY: Louis Campbell  DATE: August 31, 2006 
 
APPROVED BY: Helen A. Kaleto 
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TABLE 2-2 
 

GENERAL TEST AND VEHICLE PARAMETER DATA 

 
VEH. MOD YR/MAKE/MODEL/BODY: 2006 Ford Fusion, 4-Door Sedan 

VEH. NHTSA NO.: C60204 VIN: 3FAFP07Z36R154369 COLOR: Black 

VEH. BUILD DATE: January, 2006 TEST DATES: August 29-31, 2006 

TEST LABORATORY: MGA Research Corporation  

OBSERVERS: Helen A. Kaleto, Louis Campbell, Bryan Hood 

   
INTERIOR TRIM INFORMATION:  A, B, and rear-pillars, an adjustable seat belt anchorage 

on each B-pillar, a grab handle located on the side rail above each door (front and rear), 

and a light console located in the center of the front upper roof. 

 

SUNROOF INFORMATION: 

 Installed: _____Yes    X    No 

 Operation: _____Electric           Manual 

SIDE RAIL CURTAIN AIRBAG INFORMATION: 

 Installed: _____Yes    X    No 

  
ROLL-BAR INFORMATION:  

Installed: _____Yes     X    No 

 Padded: _____Yes     X    No 

 Braces: _____Yes     X    No 

 
GENERAL INFORMATION: 

 Date Received: February 27, 2006;  Odometer Reading 25.7 miles 

 
DATA FROM VEHICLE’S CERTIFICATION LABEL: 

 Vehicle Manufactured By: Ford Motor Company 

 Date of Manufacture:  January, 2006; VIN: 3FAFP07Z36R154369

 GVWR: 1923 kg;  GAWR FRONT: 1030 kg;  

     GAWR REAR:  916 kg  
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DATA FROM TIRE PLACARD: 

Tire Pressure with Maximum Capacity Vehicle Load: 

  FRONT: 235 kpa  REAR: 235 kpa 

Recommended Tire Size: P205/60R16  

Recommended Cold Tire Pressure:   

  FRONT: 235 kpa  REAR: 235 kpa 

Size of Tire on Test Vehicle: P205/60R16   

Type of Spare Tire: T145/80D16;  Space Saver: X; Standard   

 
VEHICLE CAPACITY DATA: 

 Type of Front Seats:  Bench   ; Bucket     X; Split Bench __ 

 Number of Occupants:  Front 2; Rear 3; TOTAL 5  

 

VEHICLE CAPACITY WEIGHT: 

Vehicle Capacity Weight (VCW) =  385 kg 

 No. of Occupants x 68 kg =   340 kg 

 Rated Cargo/Luggage Weight (RCLW) =   45 kg (difference) (99 lbs.) 
        

WEIGHT OF TEST VEHICLE AS DELIVERED AT LABORATORY: (with maximum 

fluids) 

 Right Front =   428.0 kg  Right Rear =   303.5 kg 

 Left Front =   459.0 kg  Left Rear =   284.5 kg 

 TOTAL FRONT =     887.0 kg  TOTAL REAR =        588.0 kg 

 % Total Weight =    60.1 %  % Total Weight =     39.9 %

 TOTAL DELIVERED WEIGHT = 1475.0 kg 

 

CALCULATION OF VEHICLE’S TARGET TEST WEIGHT: 

 Total Delivered Weight =   1475.0 kg 

 Max. Test Cargo/Luggage Weight =     45.0 kg 

Target Test Weight =     1520.0 kg 
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WEIGHT OF TEST VEHICLE FULLY LOADED:  

 Right Front =   428.0 kg  Right Rear =    326.5 kg 

 Left Front =   457.5 kg  Left Rear =    307.5 kg 

 TOTAL FRONT =      885.5 kg           TOTAL REAR =   634.0 kg 

 % Total Weight =     58.3 %  % Total Weight =     41.7  % 

  TOTAL TEST WEIGHT = 1519.5 kg 

 Weight of ballast secured in vehicle’s cargo area = 45.0 kg 

 

TEST VEHICLE ATTITUDE: 

 AS DELIVERED: Right Front 714 mm; Left Front 708 mm;  

    Right Rear 721 mm;  Left Rear 724 mm; 

    Pitch Angle at Right Door Sill = 1.0 Rear is higher 

    Pitch Angle at Left Door Sill = 0.8 Rear is higher 

    Roll Angle at Front Bumper = 0.4 Left is higher 

    Roll Angle at Rear Bumper = 0.0  

 

 FULLY LOADED: Right Front 715 mm; Left Front 708 mm;  

    Right Rear 716 mm;  Left Rear 716 mm; 

    Pitch Angle at Right Door Sill = 0.9 Rear is higher 

    Pitch Angle at Left Door Sill = 0.6 Rear is higher 

    Roll Angle at Front Bumper = 0.4 Left is higher 

    Roll Angle at Rear Bumper = 0.0  

 

AS TARGETED: Right Front 910 mm; Left Front 898 mm;  

    Right Rear 912 mm;  Left Rear 912 mm; 

    Pitch Angle at Right Door Sill = 1.0 Rear is higher 

    Pitch Angle at Left Door Sill = 0.8 Rear is higher 

    Roll Angle at Front Bumper = 0.5 Left is higher 

    Roll Angle at Rear Bumper = 0.1 Right is higher 
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AS TESTED ON RIGHT SIDE:  

    Pitch Angle at Right Door Sill = 1.0 Rear is higher  

    Pitch Angle at Left Door Sill = 0.8 Rear is higher 

    Roll Angle at Front Bumper = 0.3 Left is higher 

    Roll Angle at Rear Bumper = 0.0  

 

AS TESTED ON LEFT SIDE:  

    Pitch Angle at Right Door Sill = 1.0 Rear is higher  

    Pitch Angle at Left Door Sill = 0.8 Rear is higher 

    Roll Angle at Front Bumper = 0.5 Left is higher 

    Roll Angle at Rear Bumper = 0.1 Right is higher 

 

VEHICLE WHEELBASE = 2730 mm 
 
REMARKS: The seat travel distance was measured to be 240 mm for the driver front 

seat and 235 mm for the passenger front seat. 

 

 

 

 

 

 

 
 
 
 
 
 
 
 
 
 
 
RECORDED BY: Louis Campbell  DATE: August 24, 2006 
 
APPROVED BY: Helen A. Kaleto 
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TABLE 2-3 

HORIZONTAL IMPACT ANGLE RANGE FOR A AND B PILLARS 

 
VEH. MOD YR/MAKE/MODEL/BODY: 2006 Ford Fusion, 4-Door Sedan 

VEH. NHTSA NO.: C60204 VIN: 3FAFP07Z36R154369 COLOR: Black 

VEH. BUILD DATE: January, 2006 TEST DATES: August 29-31, 2006 

TEST LABORATORY: MGA Research Corporation  

OBSERVERS: Helen A. Kaleto, Louis Campbell, Bryan Hood 

 

 
                        HORIZONTAL IMPACT ANGLE RANGE FOR A AND B 
PILLARS 
 HORIZONTAL ANGLE 

SPECIFIED RANGE 
MINIMUM  

HORIZONTAL ANGLE 
MAXIMUM  

HORIZONTAL ANGLE 
L     195º-255º L 201.6º L  248.6º A-PILLAR 

R     105º-165º R 111.9º R 158.9º 

L     195º-345º  L  200.7º L 280.8º B-PILLAR 

R      15º-165º R          79.3º R        163.9º  
 
AS DETERMINED USING THE PROCEDURES SPECIFIED IN S8.13.4.1 
 
REMARKS: 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
RECORDED BY: Louis Campbell  DATE: August 24, 2006 
 
APPROVED BY: Helen A. Kaleto 
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TABLE 2-4 
 

VERTICAL IMPACT ANGLE RANGES 
 
 
VEH. MOD YR/MAKE/MODEL/BODY: 2006 Ford Fusion, 4-Door Sedan 

VEH. NHTSA NO.: C60204 VIN: 3FAFP07Z36R154369 COLOR: Black 

VEH. BUILD DATE: January, 2006 TEST DATES: August 29-31, 2006 

TEST LABORATORY: MGA Research Corporation  

OBSERVERS: Helen A. Kaleto, Louis Campbell, Bryan Hood 

 
                                    VERTICAL IMPACT ANGLE RANGES 

 VERTICAL ANGLE 
SPECIFIED RANGE 

MINIMUM VERTICAL 
ANGLE 

MAXIMUM VERTICAL 
ANGLE 

L    0º-50º L   0º L 50º FH1 

R    0º-50º R        0º R 50º 

L         0º-50º L      0º L  50º 

FRONT HEADER 

FH2 

R        0º-50º R        0º R  50º 

L         0º-50º L         0º L  48º SR1 

R        0º-50º R        0º R 48º 

L         0º-50º L        0º L  48º SR2A 
 

R        0º-50º R      0º R  48º 

L         0º-50º L      0º L  48º SR2B 
 

R        0º-50º R      0º R  48º 

L         0º-50º L      0º L 47º SR3-1 
 

R        0º-50º R       0º R 47º 

L         0º-50º L        0º L 44º 

SIDE RAIL 

SR3-2 
 

R        0º-50º R       0º R 41º 

L         0º-50º L        0º L 50º REAR HEADER RH 

R        0º-50º R       0º R 50º 

L         -5º-50º L        -5º L  12º A-PILLAR AP1 

R        -5º-50º R     -5º R 12º 
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 VERTICAL ANGLE 
SPECIFIED RANGE 

MINIMUM VERTICAL 
ANGLE 

MAXIMUM VERTICAL 
ANGLE 

L         -5º-50º L        -5º L  44º AP2 

R        -5º-50º R        -5º R  44º 

L         -5º-50º L      -5º L 44º 

A-PILLAR 

AP3 

R        -5º-50º R        -5º R 45º 

L   -10º-50º L        -10º L  20º BP1 

R        -10º-50º R        -10º R  20º 

L       0º-50º L        0º L  0º BP2* 

R       0º-50º R      0º R  0º 

L     -10º-50º L       -10º L  -8º BP3 

R     -10º-50º R     -10º R -8º 

L       -10º-50º L         -10º L -9º 

B-PILLAR 

BP4 

R      -10º-50º R        -10º R  -9º 

L       -10º-50º L         -10º L 15º RP1 

R      -10º-50º R        -10º R  15º 

L       0º-50º L         -10º L 10º 

REAR PILLAR 

RP2 

R      0º-50º R        -10º R  10º 

UPPER ROOF 1          0º-50º  0º  48º 

UPPER ROOF 2            0º-50º  0º  50º 

UPPER ROOF 3            0º-50º  0º  42º 

UPPER ROOF 4            0º-50º  0º  42º 

UPPER ROOF 5            0º-50º  0º  41º 

UPPER ROOF 6            0º-50º  0º  46º 
 

As determined using the Procedures specified in S8.13.4.2. *Targets BP2 is a seat belt 

anchorage location.  

 
RECORDED BY: Louis Campbell  DATE: August 24, 2006 
 
APPROVED BY: Helen A. Kaleto 
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TABLE 2-5 
 

TARGET MEASUREMENTS 
 
VEH. MOD YR/MAKE/MODEL/BODY: 2006 Ford Fusion, 4-Door Sedan 

VEH. NHTSA NO.: C60204 VIN: 3FAFP07Z36R154369 COLOR: Black 

VEH. BUILD DATE: January, 2006 TEST DATES: August 29-31, 2006 

TEST LABORATORY: MGA Research Corporation  

OBSERVERS: Helen A. Kaleto, Louis Campbell, Bryan Hood 

 

Measurement Description Left Side Right Side

M Seat Fore/Aft Travel (Front seats) 240 mm 235 mm 

Tº Horizontal < {CG-F1 (Left Seat) to (Right A-Pillar)} 111.4º -- 

A1º 360º - Tº 248.6º -- 

Wº Horizontal < {CG-2  (Left Seat) to (Left A-Pillar)} 201.6º -- 

A2º A2º = Wº 201.6º -- 

Uº Horizontal < {CG-2  (Left Seat) to (Left B-Pillar)} 280.8º -- 

B1º B1º = Uº 280.8º -- 

Vº Horizontal < {CG-R  (Left Seat) to (Left B-Pillar)} 200.7º -- 

B2º B2º = Vº 200.7º -- 

Wº (right) Horizontal < {CG-F2  (Right Seat) to (Right A-Pillar)} -- 158.9º 

A1º (right) A1º (right) = Wº (right) -- 158.9º 

T º (right) Horizontal < {CG-F1  (Right Seat) to (Left A-Pillar)} -- 248.1º 

A2º (right) 360º-Tº  (right) -- 111.9º 

V º (right) Horizontal < {CG-R  (Right Seat) to (Right B-Pillar)} -- 163.9º 

B1º (right) B1º (right) = Vº (right) -- 163.9º 

U º (right) Horizontal < {CG-F2  (Right Seat) to (Right B-Pillar)} -- 79.3º 

B2º (right) B2º (right) = Uº (right) -- 79.3º 

J A-Pillar {(Plane 3) - (Plane 5)} 344.7 mm 348.5 mm 

J/2 J ÷ 2 172.4 mm 174.3 mm 

D1 Upper Roof {(Plane A) - (Plane B)} 1600.0 mm 

D1/2 D1 ÷ 2  800.0 mm 

D2 Upper Roof {(Plane C) - (Plane D)} 1200.0 mm 
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Measurement Description Left Side Right Side

D2/2 D2 ÷ 2 600.0 mm 

.35D1 .35 x D1 560.0 mm 

.35D2 .35 x D2 420.0 mm 

N B-Pillar {(BPR) - (lowest point on daylight opening forward of B-
Pillar)} 395.4 mm 399.6 mm 

N/2 B-Pillar {(BP3) - (lowest point on daylight opening forward of B-
Pillar)}  197.7 mm 199.8 mm 

N/4 B-Pillar {(BP4) - (lowest point on daylight opening forward of B-
Pillar)} 

 98.9 mm 99.9 mm 

D R-Pillar (Point 7 – Point M)  700.0 mm 700.0 mm 

3D/7 3*D / 7 300.0 mm 300.0 mm 

As determined using the Procedures specified in S10.1-10.13. 
 

SgRP Locations (world coordinates) 

           Left (mm) Right (mm) 

 x y z x y z 

Front  2370.3 -361.7 661.2 2371.5 369.4 657.9 

Rear Row 3382.5 -321.2 589.1 3383.5 405.8 587.9 
 
 

SgRP Locations (vehicle coordinates) 

           Left (mm) Right (mm) 

 x y z x y z 

Front  2355.0 -365.0 670.0 2355.0 365.0 668.0 

Rear Row 3217.0 -363.0 692.0 3217.0 363.0 692.0 
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CG Locations (world coordinates) 

           Left (mm) Right (mm) 

 x y z x y Z 

CGF1 2290.3 -361.7 1321.2 2296.5 369.4 1317.9 

CGF2 2530.3 -361.7 1321.2 2531.5 369.4 1317.9 

CGR 3542.5 -321.2 1249.1 3543.5 405.8 1247.9 
 
REFERENCE FOR VEHICLE COORDINATE SYSTEM (measured in millimeters): 

 Front LH door top striker bolt hole (x, y, z) = 2479.2, -786.2, 830.6 

 Front driver seat outboard seat bolt hole (x, y, z) = 2038.5, -582.0, 455.5 

 Front passenger seat outboard seat bolt hole (x, y, z) = 2038.5, 582.0, 451.5 

 

REMARKS:   

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

RECORDED BY: Louis Campbell  DATE: August 24, 2006 
 
APPROVED BY: Helen A. Kaleto 
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TABLE 2-6 
 

SUMMARY OF TARGETING RESULTS 

 
VEH. MOD YR/MAKE/MODEL/BODY: 2006 Ford Fusion, 4-Door Sedan 

VEH. NHTSA NO.: C60204 VIN: 3FAFP07Z36R154369 COLOR: Black 

VEH. BUILD DATE: January, 2006 TEST DATES: August 29-31, 2006 

TEST LABORATORY: MGA Research Corporation  

OBSERVERS: Helen A. Kaleto, Louis Campbell, Bryan Hood 
 

SUMMARY OF TARGETING RESULTS 

Location (mm) Target 

x y z 

Horizontal 
Angle (deg)

Vertical 
Angle (deg)

Relocation 
(Yes/No) 

Extension  
(# of 25 mm 

Spheres) 

Impact 
(Yes/No)

A-Pillar Left Side 

AP1 2747.1 -428.9 1083.5 -- -- Yes -- -- 

REL 2776.2 -452.3 1038.4 248 12 -- 2 No 

AP2 2674.1 -484.7 999.3 202 44 No -- Yes 

AP3 2450.7 -527.7 934.3 202 44 No -- No 

A-Pillar Right Side 

AP1 2792.5 596.2 1053.6 -- -- Yes -- -- 

REL 2837.1 609.6 1018.9 112 12 -- 2 Yes 

AP2 2731.5 656.4 964.3 159 44 No -- No 

AP3 2506.8 699.1 895.0 159 45 No -- Yes 

B-Pillar Left Side 

BP1 3334.0 -406.3 1042.7 270 20 No -- Yes 

BP2 3313.3 -524.7 791.9 270 0 No -- No 

BP3 3254.9 -538.5 844.3 270 -8 No -- Yes 

BP4 3376.5 -577.6 728.0 230 -9 No -- No 

B-Pillar Right Side 

BP1 3389.7 566.3 1012.0 90 20 No -- No 

BP2 3371.1 692.9 754.3 90 0 No -- No 

BP3 3312.5 706.0 802.6 90 -8 No -- No 

BP4 3437.9 749.2 680.9 130 -9 No -- Yes 
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SUMMARY OF TARGETING RESULTS 

Location (mm) Target 

x y z 

Horizontal 
Angle (deg)

Vertical 
Angle (deg)

Relocation 
(Yes/No) 

Extension  
(# of 25 mm 

Spheres) 

Impact 
(Yes/No)

Rear Pillar Left Side 

RP1 4290.5 -416.2 892.9 293 15 No -- No 

RP2 4438.4 -499.9 719.7 -- -- Yes -- -- 

REL 4328.4 -481.8 794.5 291 10 -- 4 No 

Rear Pillar Right Side 

RP1 4328.0 582.2 868.6 67 15 No -- Yes 

RP2 4481.3 670.3 689.8 -- -- Yes -- No 

REL 4369.0 656.8 752.1 65 10 -- 4 No 

Front Header Left Side 

FH1 2668.2 -304.2 1092.6 180 50 No -- No 

FH2 2655.0 -152.9 1091.4 -- -- Yes -- -- 

REL 2648.4 -177.0 1086.7 180 50 -- 1 No 

Front Header Right Side 

FH1 2703.0 471.7 1072.2 180 50 No -- No 

FH2 2678.2 318.5 1081.3 -- -- Yes -- No 

REL 2672.0 343.2 1076.1 180 50 -- 1 No 

Side Rail Left Side 

SR1 2926.0 -406.8 1054.8 270 48 No -- No 

SR2A 3100.3 -397.3 1049.7 270 48 No -- No 

SR2B 2979.0 -418.9 1082.7 -- -- Yes -- -- 

REL 2940.1 -403.0 1055.3 270 48 -- 1 Yes 

SR3-1 3763.3 -412.1 976.8 270 47 No -- No 

SR3-2 3941.6 -420.6 951.3 270 44 No -- No 

Side Rail Right Side 

SR1 2968.1 571.6 1024.1 90 48 No -- No 

SR2A 3143.7 560.2 1020.8 90 48 No -- No 

SR2B 3036.4 580.9 1053.8 -- -- Yes -- -- 

REL 2985.5 569.1 1023.6 90 48 -- 1 No 

SR3-1 3814.4 580.9 941.8 90 47 No -- No 
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SUMMARY OF TARGETING RESULTS 

Location (mm) Target 

x y z 

Horizontal 
Angle (deg)

Vertical 
Angle (deg)

Relocation 
(Yes/No) 

Extension  
(# of 25 mm 

Spheres) 

Impact 
(Yes/No)

SR3-2 3992.1 591.0 916.6 90 41 No -- No 

Rear Header Left Side 

RH 4257.1 -236.4 957.1 0 50 No -- No 

Rear Header Right Side 

RH 3431.6 363.4 1509.5 0 50 No -- No 

Upper Roof Left Side 

UR4 2923.5 496.7 1059.2 270 42 No -- Yes 

UR5 3374.2 495.6 1041.4 270 41 No -- Yes 

UR6 3975.1 497.3 984.2 315 46 No -- Yes 

Upper Roof Right Side 

UR1 3145.2 -326.9 1092.3 90 48 No -- No 

UR2 3749.3 -331.3 1027.1 90 50 No -- Yes 

UR3 4147.3 -327.3 983.7 90 42 No -- No 
As determined using the Procedures specified in S10.1-10.13.  
 
REMARKS:  

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
RECORDED BY: Louis Campbell  DATE: August 24, 2006 
 
APPROVED BY: Helen A. Kaleto 
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3.0 TEST DATA (Including Acceleration and Velocity Plots) 
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4.0 TEST EQUIPMENT LIST AND CALIBRATION INFORMATION 
 
 The following section lists the test equipment for the compliance test series.  Items 
marked with an asterisk are calibrated by an external lab.  An additional summary table is 
given for the pre and post-test calibration data for the Free Motion Headforms.  The 
temperature trace to confirm testing was conducted between 66ºF and 78ºF (19ºC - 26ºC) 
is included in Appendix A. Calibration certificates can be found in Appendix B. 

 
TABLE 4-1 LIST OF ITEMS USED 

 
ITEM 

 
MANUFACTURER 

NAME 

 
MODEL # 

 
FUNCTION OF 

ITEM 

 
ACCURACY 

 
CAL. 

INTERNAL 
 
Head Drop Tower 
(includes test frame 
and DAS) 

 
MGA Research 
Corp. 

 
MGA-100-DC 

 
FMH 
Calibration  

 
N/A 

 
N/A 

 

 
Accelerometers 

 
Endevco 

 
7264-2000 

 
Acceleration 
Data 

 
 ±0.5% 

 
6 months 

 
*Digital Inclinometer 

 
Macklenburg-
Duncan 

 
PRO 360 
(MGA00060) 

 
Set Angle of 
FMH/Targeting 

 
0.1° 

 
Annual 

 
 
FMVSS 201U Test 
Frame (includes the 
propulsion control 
system, actuator, 
test frame, and 
DAS) 

 
MGA Research 
Corp. 

 
MGA-100-FMH 

 
Test System 

 
N/A 

 
N/A 

 
Free Motion 
Headforms 

 
UTAMA 
UTAMA 
UTAMA 

 
035 
038 
039 

 
Test Device 

 
N/A 

 
Pre and 

Post-Test 
Series 

 
High Speed Video 

 
Redlake 

 
HGLE 

 
Record Event 

 
N/A 

 
N/A 

 
*FAROTM 

 
Faro Technologies 

 
G08020203122 

 
Targeting 

 
0.1 mm 

 
Annual 

 
Measuring Devices: 
- Tape Measure 
- Plumb Bobs 
- Digital Protractor 

 
 
Stanley 
N/A 
Macklenburg-
Duncan 

 
 
586 
-- 
MGA00060 
 

 
 
Measurement 
Targeting 
FMH setup 
Horizontal 
Measurement 

 
 
 

1 mm 
N/A 
0.5° 

 
 
 

Annual 

 
*Vehicle Scale 

 
SW Scales 

 
26032389 

 
Weighing 
Vehicle 

 
± .5 kg 

 
Annual 

 
* Scale Detecto MGA00081 

 
Weigh FMH 
Head 

 
± 0.01 lb 

 
Annual 

 
 
*Temperature 
Recorder 

 
Dickson 

 
FH125 

 
Record 
Temperature 
and Humidity 

 
± 1°C 

± 1% RH 

 
Annual 
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TABLE 4-2 FMH CALIBRATION SUMMARY DATA SUMMARY TABLE 
 

FMH Serial # 
 
Weight 

(lbs) 

 
Temp  
(ºC) 

 
% 

Humidity 

 
Peak Resultant 

Acceleration 
(G’s) 

 
Peak  

Lateral 
Acceleration 

(G’s) 

 
Unimodal 

Pre #35 10.03 20.0 53.0 248.5 2.6 Yes 
Post #35 10.02 21.0 44.0 243.0 9.0 Yes 
Pre #38 9.92 21.0 56.0 245.8 4.1 Yes 
Post #38 9.92 21.0 44.0 263.9 7.2 Yes 
Pre #39 10.0 21.0 56.0 259.1 3.5 Yes 
Post #39 10.0 21.0 44.0 251.3 10.8 Yes 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
RECORDED BY: Louis Campbell  DATE: August 31, 2006 
 
APPROVED BY: Helen A. Kaleto 
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4.1  Pre-Test Calibration - 035 
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4.2  Post-Test Calibration – 035 
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4.3 Pre-Test Calibration – 038 
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4.4 Post-Test Calibration - 038 
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4.5 Pre-Test Calibration - 039 
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4.6 Post-Test Calibration - 039 
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5.0 PHOTOGRAPHS – As Delivered 

 
Left Side View 

 
Right Side View 
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¾ Front View from Left Side  

 
¾ Rear View from Right Side 
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Vehicle’s Certification Label  

 
Vehicle’s Tire Information Label 
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Pre-Test Component Photographs 
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Post-Test Component Photographs 
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Appendix A - Temperature Trace(s) 
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mga research corporation 

Appendix B - Calibration Certificates 
 
 
 

 
 

 
 

CALIBRATION CERTIFICATE 
 

Sensor Information 
 

Reference Sensor Information 

Name: 2000 G Accelerometer Name: Reference Accelerometer 

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

S/N: J35924 S/N: 862/247 

Capacity: 2000 G Capacity: 170 G 

Calibration Date: 04/06/2006 Calibration Date: 06/13/2005 

 Calibrated By: Chuck DiMaggio/PCB Piezotronics, Inc. 

 
Test Reference Number: A0602 

New DLR (100k , Units:G ): 91.4 

StdDeviation (%) 0.333 

% Difference in DLR (New vs. Old): -0.253 

Temperature (oF): 74 

Humidity (%): 34 

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: J35919 S/N: 862/247 

Capacity: 2000 G Capacity: 170 G 

Calibration Date: 04/06/2006 Calibration Date: 06/13/2005 

 Calibrated By: Chuck DiMaggio/PCB Piezotronics, Inc. 

 
Test Reference Number: A0602 

New DLR (100k , Units:G ): 94.4 

StdDeviation (%) 0.447 

% Difference in DLR (New vs. Old): -0.659 

Temperature (oF): 74 

Humidity (%): 34 

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: J22664 S/N: 862/247 

Capacity: 2000 G Capacity: 170 G 

Calibration Date: 04/06/2006 Calibration Date: 06/13/2005 

 Calibrated By: Chuck DiMaggio/PCB Piezotronics, Inc. 

 
Test Reference Number: A0602 

New DLR (100k , Units:G ): 94.3 

StdDeviation (%) 0.379 

% Difference in DLR (New vs. Old): 1.167 

Temperature (oF): 74 

Humidity (%): 34 

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: J36197 S/N: 862/247 

Capacity: 2000 G Capacity: 170 G 

Calibration Date: 04/07/2006 Calibration Date: 06/13/2005 

 Calibrated By: Chuck DiMaggio/PCB Piezotronics, Inc. 

 
Test Reference Number: A0604 

New DLR (100k , Units:G ): 108.8 

StdDeviation (%) 0.008 

% Difference in DLR (New vs. Old): -1.418 

Temperature (oF): 72 

Humidity (%): 38 

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 
 



Safety Compliance Testing for FMVSS 201UI                 Page 141 of 155 
“Occupant Protection In Interior Impact”           C60204 / DTNH22-04-C-11027 / G06I7-001.02 

 

 

mga research corporation 

 
 
 
 
 

 
CALIBRATION CERTIFICATE 

 
 

Sensor Information 
 

Reference Sensor Information 

Name: 2000 G Accelerometer Name: Reference Accelerometer 

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

S/N: J36193 S/N: 862/247 

Capacity: 2000 G Capacity: 170 G 

Calibration Date: 04/07/2006 Calibration Date: 06/13/2005 

 Calibrated By: Chuck DiMaggio/PCB Piezotronics, Inc. 

 
Test Reference Number: A0604 

New DLR (100k , Units:G ): 102.7 

StdDeviation (%) 0.015 

% Difference in DLR (New vs. Old): -1.848 

Temperature (oF): 72 

Humidity (%): 38 

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 
 



Safety Compliance Testing for FMVSS 201UI                 Page 142 of 155 
“Occupant Protection In Interior Impact”           C60204 / DTNH22-04-C-11027 / G06I7-001.02 

 

 

mga research corporation 

 
 
 
 
 

 
CALIBRATION CERTIFICATE 

 
 

Sensor Information 
 

Reference Sensor Information 

Name: 2000 G Accelerometer Name: Reference Accelerometer 

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

S/N: J36353 S/N: 862/247 

Capacity: 2000 G Capacity: 170 G 

Calibration Date: 04/07/2006 Calibration Date: 06/13/2005 

 Calibrated By: Chuck DiMaggio/PCB Piezotronics, Inc. 

 
Test Reference Number: A0604 

New DLR (100k , Units:G ): 97.2 

StdDeviation (%) 0.003 

% Difference in DLR (New vs. Old): -0.381 

Temperature (oF): 72 

Humidity (%): 38 

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: J13753 S/N: 862/247 

Capacity: 2000 G Capacity: 170 G 

Calibration Date: 04/07/2006 Calibration Date: 06/13/2005 

 Calibrated By: Chuck DiMaggio/PCB Piezotronics, Inc. 

 
Test Reference Number: A0603 

New DLR (100k , Units:G ): 103.6 

StdDeviation (%) 0.411 

% Difference in DLR (New vs. Old): .013 

Temperature (oF): 72 

Humidity (%): 38 

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: J22700 S/N: 862/247 

Capacity: 2000 G Capacity: 170 G 

Calibration Date: 04/07/2006 Calibration Date: 06/13/2005 

 Calibrated By: Chuck DiMaggio/PCB Piezotronics, Inc. 

 
Test Reference Number: A0603 

New DLR (100k , Units:G ): 94.4 

StdDeviation (%) 0.342 

% Difference in DLR (New vs. Old): -1.008 

Temperature (oF): 72 

Humidity (%): 38 

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: J32734 S/N: 862/247 

Capacity: 2000 G Capacity: 170 G 

Calibration Date: 04/07/2006 Calibration Date: 06/13/2005 

 Calibrated By: Chuck DiMaggio/PCB Piezotronics, Inc. 

 
Test Reference Number: A0603 

New DLR (100k , Units:G ): 95.5 

StdDeviation (%) 0.25 

% Difference in DLR (New vs. Old): 1.345 

Temperature (oF): 72 

Humidity (%): 38 

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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