\

OCCUPANT RESPOMSE COMPARISOMN 64/15/83
TGO FMWSS REQUIREMENTS

HIC
VERICLE QCCUPANT HIC T1 TZ T2-Tt1 xCOMP.
MARG.
1982 FORD BROMNCO DRIVER 787.19 42.75 188,38 57.43 7
PASSENGER 1871.43 45.13 124,13 7%.04@ 1.67

1783 FORD BROMCO

¥ VALUES GREATER THAN 1 REFRESENT MNOM-COMPLIANMNCE

OCCUPANT RESPONSE COMPARISON 84715783
TO FMV5S REQUIREMENTS

TEST: NB2832

“HAN ., VEHICLE REQUIREMENT RESPUNSE X COMP,
MAaRG.
2ES 1983 FORD BRONCO DRIVER &8 .88 o8 .34 .2
PASSENGER 48 .68 43.61 .31

1923 FORD BRONCO

¥ ABS(UALLIES) GREATER THaAN 1| REPRESENT NON-COMPLIAMCE
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REPORT NO. 212-MSE-83-003 j 0
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SECTION 1

The test was conducted as part of the 1983 Composite Test
Program being conducted for the National Highway Traffic Safety
Administration (NHTSA) by Mobility Systems and Equipment Company (MSE)
under Contract DTNH22-82-D-21140. The composite tests provide data for
evaluation of FMVSS 212, 219, 301-75; occupant response; and vehicle
acceleration environment, at impact speeds in excess of these specified
in the current FMVSS requirements. The test was conducted in accordance
with the NHTSA test procedures TP-219-02 and 1P-212-02.

A summary of the test conditions is presented in Section 2,
the FMVSS 212, 219, 301 compliance data are presented in Section 3, the
occupant data are presented in Section 4, and the vehicle data are
presented in Section 5. All photographs are shown in Appendix A and the

data plots in Appendix C.




SECTION 2

SUMMARY OF TEST CONDIT!ONS

A composite test was conducted on a 1984 Ford Bronco 11 NHTSA
No. CE0603 on 06/15/83. The vehicle was impacted into a flat rigid
barrier. The general test and vehicle descriptive information are
presented in Table 1. The camera location data are presented in Table 2
and Figure 1. The list of measurements recorded during the test is
presented in Table 3. Pretest and posttest photographs of the vehicle

and occupants are presented in Appendix A,

Two certified (See Appendix B) fully instrumented Part 572,
50th percentile male anthropometric test dummies (ATD's) were installed
in the driver and right front passenger designated seating positions
(DSP's). The ATD's were restrained with the standard production 3 point
tap and shoulder belt system,

The test event was photographed with one real time camera and
11 high-speed cameras. Two high—-speed cameras were located on-board to

view the belt pull-out. All cameras functioned properly.

Twenty—-eight channels of data were recorded on three FM tape
recorders. No data channels were lost during the test. Time history
plots of all recorded channels and appropriate resultants and HIC and

chest peak acceleration values are presented in Appendix C.




TABLE 1 — CRASH TEST SUMMARY

PROJECT: FY-1983 Composite Test Program TEST NO. 03
DATE: 06/15/83 TIME: 2:33 p.m. TEMP. 9Q1°F
VEHICLE Ford Bronco It

TEST WEIGHT (1bs) 3845

IMPACT ANGLE (deg) 0

IMPACT VELOCITY (mph) 35.42

MAX. CRUSH (in) 24 3/4
ATD's
Part 572 Part 572
TYPE 50th Percentile Male GOth Percentile Male
LOCATION Left Front Right Front
Production 3-point Production 3-point
RESTRAINT belt system belt system
NUMBER OF DATA CHANNELS 28
NUMBER OF HIGH SPEED CAMERAS 11
BARRIER Fixed, Rigid
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FIXED COLLISION BARRIER

Windshield Camer a mounted on
Styrofoam top front edge of
Templ ate barrier
1 #2
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other side. The exact location of
each pair shall be specified by the
CTM. ——\f\f\f l\ I\

TOP_VIEW
FIGURE t CAMERA LOCATIONS
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TABLE 3 MEASUREMENT SYSTEM CHANNEL DESIGNATION

DIGITAL TAPE SENSOR CHANNEL DATA
CHANNEL NO. DESCRIPTION QUALITY
o1 AC DR HED X Good
02 AC DR HED Y Good
03 AC DR HED Z Good
ok AC DR CST X Good
05 AC DR CST Y Good
06 AC DR CST Z Good
07 AC PA HED X Good
08 AC PA HED Y Good
09 AC PA HED Z Good
10 AC PA CST X Good
11 AC PA CST Y Good
12 AC PA CST 2 Good
13 LC DR FEMUR L Good
14 LC DR FEMUR R Good
15 LC PA FEMUR L Good
16 LC PA FEMUR R Good
17 AC VEH., RFF X Good
18 "AC VEH. LRF X Good
19 AC VEH. ENG TOP X Good
20 AC VEH. ENG. BOT. X Invalid
21 AC VEH. BCR X Good
22 AC VEH. BCL X Good
23 LC DR LBO Good
24 LC DR SHB Good
25 LC PA LBO Good
26 LC PA SHB Good
27 DT DR SHB Invalld
28 DT PA SHB Good




2.1 GENERAL COMMENTS

The 1984 Ford Bronco || four wheel drive MPV was equipped with
a 2.8 liter V—6 engine, five speed manual transmission and power
steering. The test weight of the vehicle including 2 ATD's,

instrumentation, and cameras was 3,845 1bs.

The Bronco Il was crashed into a fixed rigid barrier at a
speed of 35.42 mph. The vehicle appears to have complied with the FMVSS
212, 219, and 301 requirements. There was 88% windshield retention.

The places where the windshield appeared to separate from the vehicle
were along its bottom edge. There was no intrusion into the
windshield's protected zone. No fuel. leakage was observed after the

impact or during the subsequent rollover test.

A maximum static crush of 24 3/h inches occurred at the center
of the front bumper. The windshield was cracked, and both the doors and

roof were deformed by the crash,

The driver ATD head and chest hit the steering wheel rim, and
then his body rolled off to the right side of the steering wheel. The
driver's knees hit the dash panel. The left knee ended up under the
steering column. The driver ATD met all FMVSS 208 lnjury Criteria with
a HIC of 789, a maximum chest acceleration (resultant clipped) of 49
g's, and femur loads of 270 and 380 lbs. The driver's seat belt pull-

out determined from film analysis was 2 1/2 inches.

The right front passénger ATD grazed the top of his head on
the edge of the top of the dash panel. His head moved through the open
storage compartment until the forehead hit the bottom of the compartment
where a steel bar that Is part of the top of the glove compartment is
located. This ATD did not meet the FMVSS 208 Head Injury Criteria with
a HIC of 1038, A maximum chest acceleration (resultant clipped) of 50
g's, and femur loads of 440 and 340 bs. were measured. The passenger's

seatbelt pull-out determined from film analysis was 2 1/2 inches.



SECTION 3

COMPLIANCE DATA
FMVSS 212, 219, 301-75

Compliance data for FMVSS No.'s 212, 219 and 301-75 were

acquired during the test. The results are presented in Tables 4 through

7.



TABLE L4 SUMMARY OF FMVSS 212 DATA

TEST VEHICLE NHTSA NO. CE0603 TEST DATE: 06/15/83

VEH. MFR/MAKE/MODEL Ford Bronco |1

Details of windshield mounting (method of retention, type of trim, etc.)

The windshield is glued to a rubber molding with adhesive. The exterior

edges of the windshield are covered by a painted metal molding which is

held to the frame by clips at 6 in. intervals. The clips were slid over
rivets in the frame.

WINDSHIELD PERIPHERY
PRETEST POSTTEST
RIGHT SIDE 74 1/4 68
LEFT SIDE 74 1/2 63 1/4
TOTAL 148 3/4 131 /4

The standard requires that POSTTEST be a minimum of 75 percent of the
PRETEST total periphery measurement for vehicles not equipped with

occupant passive restraints and 50 percent for each side of the

windshield for vehicles which are equipped with occupant passive restraints.

AREA OF RETENTION FAILURE:

1 116

l indicate area of retention loss

15/16




TABLE § WINDSHIELD ZONE INTRUSION, FMVSS 219

TEST VEHICLE NHTSA NO. ‘CE0603 TEST DATE: _ 06/15/83

VEH. MFR/HAKE/HODEL Ford Bronco 11

NN

PROJECTED ZONE\\\\\\

X LOWER EDGE OF
"PROTECTED ZONE" -

£_7ER0 POINT (0,0)
FRONT VIEW

With the zero coordinate for the X-Y grid located at the lower right
corner (passenger side) of the windshield, record the following
positions:

(:)'ﬂwe area that the '"Protected Zone'" template was penetrated more
than .25 inches by a vehicle component other than one which is
normally in contact with the windshield.

Coordinates

X Y

None

The area beneath the "Protected Zone' that the inner surface of the
windshield was penetrated by a vehicle component.

Coordinates

X Y

None

10



TABLE 6 PROTECTED ZONE

TEST VEHICLE NHTSA NO. CE0603 TEST DATE: 06/15/83
VEH. MFR/MAKE/MODEL Ford Bronco |1
I o
- A |
[ T
E B
D lt————_ F
/ _— — - - /
LOWER EDGE OF PROTECTED ZONE
. _
= ¢ |

FRONT VIEW OF WINDSHIELD

Provide all dimensions necessary to reproduce the protected zone.
Method of adhering styrofoam to the windshield:

Glued with G.E. silicone adhesive.

A = kg 7/8 D= 25
= 13 5/8 E= 13
C =59 3/8 F= 39

1"




TABLE 7 FMVSS NO. 301-75 STATIC ROLLOVER DATA SHEET

TEST VEHICLE NHTSA NO. CEO0603
VEH. MFR/MAKE/MODEL

Ford Bronco ||

TEST DATE 06/15/83

Test vehicle fuel tank filled to 90-91% of capacity with Stoddard Solyent
and with electric fuel pump operating (if it will operate without engine
operation. Part 572 test dummies located at each front designated

seating position.

A.

" TEST VEHICLE 'IMPACT TYPE

X3 Frontal (35 mph)

3 Oblique (35 mph) with

° barrier face first

contacting (driver/passenger) side

C Rear Moving Barrier (35 mph)

[ lateral Moving Barrier (20 mph)

FUEL SPILLAGE MEASUREMENT - - -

1. From impact until vehicle
motion ceases - - - - - -

2. For 5 minute period after
veh. motion ceases - - -

3. For next 25 minutes - - -

(tm+5) + 25

ACTUAL MAX. ALLOW.
0 1 oz
0 5§ oz
0 1 0z/1 min.’

B.

TEST VEHICLE STATIC ROLLOVER

DETAIL TEST RESULTS ARE RECORDED ON THE FOLLOWING DATA SHEETS:

(1) Rollover data for 0° to 90° test phase.
(2) Rollover data for 90° to 180° test phase.
(3) Rollover data for 180° to 270° test phase.
(4) Rollover data for 270° to 360° test phase.

C.

SOLVENT SPILLAGE DETAILS

No spillage was observed.

12




TABLE 7 FHVS5 NO. 301-75 STATIC ROLLOVER DATA SHEET (conT)

TEST VEHICLE NHTSA NO.  CE0603 TEST DATE 06/15/83

VEH. MFR/MAKE/MODEL Ford Bronco ||

. O O
TEST PHASE:
0 90

FUEL FILLER
B T CAP LOCATION

I:D
= g? %] [P mn X

—i Ay NOTE: IF SIDE ¥
50937 FILL ROTATE SO Nules
' FILLER CAP 1S DOWN X

|. DETERMINATION OF SOLVENT COLLECTION TIME PERIOD:

L
Al

Rollover Fixture 90° Rotation Time - - = minutes seconds
(spec. Range = 1 to 3 minutes) El

FMVSS 301-75 Position Hold Time - - - : E] minutes seconds

TOTAL- = = = = = = = = = = - = = = - -

=| 6| minutes seconds

------ =1} 7 | minutes

Next Whole Minute Interval

11. FMVSS 301-75 REQUIREMENTS:

(1) Time Period--

[?irst 5 min. FROM onset of rotation | 6th min. | 7th min.

8th min.
if reqd.
(2) Maximum Allowable Solvent Spillage--
( 5 ounces l 1 ounce l 1 ounce 1 ounce
111. ACTUAL TEST VEHICLE SOLVENT SPILLAGE:
0 0 0 0

NOTE: Record spillage
for whole minute
intervals only as

IV. SOLVENT SPILLAGE LOCATION(S): determined above.

None

13



TABLE 7 fiivos wNu. 3UI-/5 STATIC ROLLOVER DATA SHEET (CONT)

TEST VEHICLE NHTSA NO. CE0603 TEST DATE 06/15/83
VEH. MFR/MAKE/MODEL Ford Bronco 1
TEST PHASE o o

SC 180

. DETERMINATION OF SOLVENT COLLECTION TIME PERIOD:

Rollover Fixture 90° Rotation Time - - = minutes nn seconds
(Spec. Range - 1 to 3 minutes) ’ E]

FMVSS 301-75 Position Hold Time - - - = 5 [minutes 0] 0] seconds
: +

TOTAL - -7= = = = = = - - - - - - - - = Eminutes seconds

Next Whole Minute Interval - - - - - - = minutes

1. FMVSS 301-75 REQUIREMENTS:

(1) Time Period --

First 5 min FROM onset of rotation 6th min. 7th min.| 8th min.
- « if reqd.

(2) Maximum Allowable Solvent Spillage ——

5 ounces ~ 1 ounce | 1 ounce 1 ounce

111. ACTUAL TEST VEHICLE SOLVENT SPILLAGE:

0 0 0 0

NOTE: Record spillage
for whole minute
intervals only as

1V. SOLVENT SPILLAGE LOCATION(S): determined above.

None

14



TABLE 7 FMVSS NO. 301-7S STATIC ROLLOVER DATA SHEET (CONT)

TEST VEHICLE NHTSA NO. CE0603

VEH. MFR/MAKE/MODEL Ford Bronco 1|

TEST DATE 06/15/83

o

TEST PHASE

]. DETERMINATION OF SOLVENT COLLECTION TIME PERIOD:

Rollover Fixture 90° Rotation Time - - = 1 |minutes 1 lh seconds
(Sspec. Range - 1 to 3 minutes)
FMVSS 301-75 Position Hold Time - - - = 5 Iminutes 0{0 | seconds
+
TOTAL - - - ===~ =-=-=-=~-+--= @minutes u seconds
Next Whole Minute lInterval - - - - - - = minutes

1l.  FMVSS 301-75 REQUIREMENTS:
(1) Time Period --

First 5 min. FROM onset of rotation| 6th min.

7th min.| 8th min.

if. reqd.
(2) Maximum Allowable Solvent Spillage --
5 ounces 1 ounce 1 ounce| 1 ounce
. ACTUAL TEST VEHICLE SOLVENT SPILLAGE:
0 0 0 0

1v. SOLVENT SPILLAGE LOCATION(S):

None

15

NOTE: Record spillage
for whole minute
intervals only as
determined above.




TABLE 7 FMVSS NO. 301-75 STATIC ROLLOVER DATA SHEET (CONT)

TEST VEHICLE NHTSA NO. _ CE0603 TEST DATE 06/15/83

VEH. MFR/MAKE/MODEL Ford Bronco ||

O O

|. DETERMIMATION OF SOLVENT COLLECTION TIME PERIOD:

Rollover Fixture 90° Rotation Time - = = E] minutes seconds

(Spec. Range - 1 to 3 minutes)

FMVSS 301-75 Position Hold Time - - - =, 51 minutes |00 seconds
TOTAL - - - - -=---==-=-==----= [g]minutes [p]p |seconds
Next Whole Minute Interval - - - - - - = minutes

11. FMVSS 301-75 REQUIREMENTS:

(1) Time Period --

First 5 min. FROM onset of rotation 6th min. 7th min.| 8th min. |
if reqd.
(2) Maximum Allowable Solvent Spillage --
5 ounces 1 ounce 1 ounce 1 ounce
111. ACTUAL TEST VEHICLE SOLVENT SPILLAGE:
0 0 0 0

NOTE: Record spillage
for whole minute
intervals only as

IV. SOLVENT SPILLAGE LOCATION(S): determined above.

None

16




SECTION 4

OCCUPANT DATA

Two Part 572 50th percentile male ATD's were installed in the
test vehicle. One was positioned in the driver's DSP and one in the
right front passenger's DSP. Both ATD's were fully instrumented with
three accelerometers mounted in the head and chest and load cells

mounted in each femur.
The pretest position of each ATD is shown in Tables 8 and 9.

A summary of the ATD measurements is shown in Table 10. A description

of the posttest ATD positions is presented in Table 11,

17



TABLE 8 — DUMMY IN-VEHICLE POSITION RECORDING

DRIVER ATD

PASSENGER ATD

Vertical Reference Plane

MIDPOINT MIDPOINT
Dimension (in.) (8°) Dimension (in.) (8°)
24 5/8 22 23 3/4 17
26 5/8 88 24 1/4 93
c 12 3/8 108 ¢ 10 5/8 119
Torso Angle =  18° Torso Angle = 11°
Seat Back Angle = 24° Seat Back Angle = 21°
A1l angles are relative to the vertical plane.
< A
> Cc :l 7
g OOR
Oadey | e
1pe ~ LASS
_/C 8 0= b HEIGHT
LATERAL BAR '
AL
ADJUSTABLE LT
POINTER  yppr g RIGHT
FRONT DRIVER PASSENGER FRONT
DOOR ATD ATD DOOR
S/N 466 S/N 465
A= 55 1/4 D= 14 1/2
B = 41 1/8 £= 14 1/8
C= 275/8

18




TABLE 9 PART 572 ATD IN-VEHICLE POSITION

DRIVER PASSENGER

HH 24 3/4 14 1/8

W 17 3/8 19 1/2

co 21 1/2 | 23 3/4

cs- 10 -

KDL 5 1/16 8 1/2

KD R 6 8 1/8

DRIVER PASSENGER

HR 5 5/8 7 15/16

HS 11 9 1/2

AD 4 5/8 4L 3/8

HD 6 1/8 6 1/4

KK 14 1/2 11 1/2

AR 12 1/2 9 5/8

HH = Head to Windshield Header
HW = Head to Windshield

CD = Chest to Dash

CS = Chest to Steering Wheel
KD = Knees to Dash

HR = Head to Side Roof

HS = Head to Side Window

AD = Arm to Door

HD = Hip to Door

KK = Knee to Knee

AA = Ankle to Ankle

19




TABLE 10 PART 572 ATD DATA SU“MARY

Test Vehicle: Driver ATD Passenger ATD
1984 Positive Negative Positive Negative
Ford Direction% Directionx% Direction% Direction%*
Bronco 11 . R R
Peak | Time Peak | Time Peak | Time Peak | Time
(G) |(msec) (G) | (msec) (G) {msec) (G) | {msec)
Head Acceleration 8
Longitudinal 18 | 109 101 67 1 ] 218 100 | 10
Lateral » 4 195 35 84 62 180 4 108
Vertical 61 62 34 67 51 64 14 128
Resultant 108 67 - — 124 108 - - - -
HIC 789 btwn 40 and 98 msec 1038 btwn 43 and123 msec
Chest Acceleration
Llongitudinal 4 160 43 61 6 159 k7 . 113
Lateral 6 43 25 79 23 9k 9 155
Vertical 23 46 17 120 36 61 20 117
Resultant (Max) 50 60 - - - - 51 63 - = - -
Result;ht (clip) 4g -——=1]-- - - = 50 - - - - - - - -
Peak Time Peak Time Peak Time Peak Time
(1b) |{msec) (1b) | (msec) (1b) | {msec) (1b) | {msec)
femur Lloads
L4
Lart 220 77 270 46 160 4o 0 66
Right 160 67 380 L9 360 110 340 55
Belt Loads
Lap 1950 - - 55 - - 12580 - - 60 - -
Torsa 1550 | - - 56 -—-}1780 | -~ 69 | - -
Peak Time - - - - Peak Time - - -
(in.)](msec) (in.)] (msec)
Belt Spoolout:
Potent iometer - - - - - = - - 2.5 95 - - -
Film Data 2.5 - = - - - - 2.5 - - -
Vehicle Impact Speed (mph): 35.42
* Llongitudinal: Forward %% Longitudinal: Rearward
Lateral: Rightward Lateral: Leftward
Vertical: Downward Vertical: Upward

20




TABLE 11 GENERAL ATD POSTTEST DESCRIPTIONS

ATD Positions

Oriver:

the steering column, hands at the sides.

Passenger: .

Slouched, leaning to the right, the left knee touching

Slouched, right shoulder touching the door, the left arm

at the center of the car, both knees clear of dash panel.

VisiBle ATD Contact Areas

Component Driver Passenger

He ad Top of Steering Whee!l Above and Below
Rim and Column Storage Compartment

Chest , Lower Steering Whee! None

Abdomen None None

Dash Panel and

Left Knee Steering Column

Glove Compartment Door

Right Knee Dash Panel

Glove Compartment Door

21




SECTION 5

VEHICLE DATA

The test vehicle is a 1984 Ford Bronco !, General vehicle

descriptive information is presented in Table 12,

The pretest and posttest vehicle dimensional data are

presented in Table 13,

The accelerometer placement locations and a summary of the

measured peak amplitudes are presented in Table 14.
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TABLE 12 TEST VEHICLE {NFORMATION

Vehicle Manufacturer: Ford Motor Company

Make/Model: Bronco ||

Body Style: Multiple Purpose Vehicle Model Year: 1984

VIN: léMBU145!EUAO7016 Build Date: March 1983
NHTSA No.: CE0603 Color: Blue

Engine Data: 6 Cylinders: 2800 -cc Displacement
Transmission Data: 5 Speed (X ) Manual/ ( ) Automatic

Date Vehicle Received by Laboratory: 28 March 1983

Dealer's Name & Address: Fairway Ford 1350 E. Yorba linda, Placentia CA

[DATA FROM CERTIFICATION LABEL ON LEFT DOOR REAR FACE OR 'B' POST |
Vehicle Manufactured By: Ford Motor Company

Date of Manufacturer: March 1983 VIN: IFMBUT4SIEUAD7016

GWR: _ 3940 Ibs. GAWR: Front = 1970 1bs. Rear = 2165 Ibs.
IDATA FROM "RECOMMENDED TIRE PRESSURE' LABEL ON DOOR, POST, GLOVE BOX. ETC. |
Vehicle Lload: FRONT REAR

Up to Capacity [3[8psi [3IS)psi RECOMMENDED TIRE SI1ZE: L RANGE :
- P195/75R15SL c 0
Vehicle Capacity: 9/75R15
Type of seats Bench
Bucket RECOMMENDED COLD
split Bench TIRE PRESSURE F35 R 3
x% =
CARGO LOAD 1bs Number of Occupants = Front
toTaL = (71200 1bs. (Designated Seating Rear
Capacity) Total
[WETGHT OF TEST VEHICLE AS RECETVED FROM DEALER (with max. fluids): 3219 ibs. ]
Right Front =L 181 2[5]1bs Right Rear =[ 295 1bs
Left Front =[_IB[2]2)ibs Left Rear =[_J7N7N7]1bs
TOTAL FRONT WEIGHT = [1J{6Yalz]1bs ( 51.2% of Total Vehicle Weight)
TOTAL REAR WEIGHT = [BIZI2] 1bs. ( 48.8 % of Total Vehicle Weight)

TOTAL DELV. WEIGHT = [3J2]0]9]1bs
EALCULATION FOR TARGET TEST WE!GHT l
RCLW = Rated Cargo and Luggage Weight
UDW = Unloaded Delivered Weight ( 3219 1bs)
VCW = Vehicle Capacity Weight ( 721% 1bs)
DSC = Designated Seating Capacity (4)

RCLW = VCW - 150 (DSC) = 121 1bs
Target Test Weight = UDW + RCLW + (2 dummies X 164 1bs/dummy)
Target Test Weight = 3,668 lbs

*  GUWR-UDW
*%* Cargo weight is not given on label, the weight shown is calculated.
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TABLE 12 TEST VEHICLE INFORMATION (CONT'D)

[WEIGHT OF TEST VEHICLE WITH REQUIRED DUMMIES AND 300 lbs CARGO: 3845

Right Front =a0le)es Right Rear =[] 3abs
Left Front =[ [ 8[9)[7]1bs Left Rear =m@r_ﬂ@lbs
ToTAL FRONT WEIGHT = (BB 1bs ( 47.2 % of Total Vehicle Weight)
TOTAL REAR WEIGHT =[2[0)3]21bs ( 52.8 % of Total Vehicle Weight)

TOTAL TEST WEIGHT =[3[BJ&]5]1bs
Weight of ballast secured in vehicle trunk area = [][:HE]E])bs *

VEHICLE ATTITUDE: (all dimensions in inches)

TEST

Delivered Attitude: RF30 1/8 LF31 1/8 RR30 1/2 LR 31 1/8"
Test Attitude: RF30 3/8 LF30 7/16RR28 1/8 LR 28 3/A4
Wheelbase: 94 1/4 ; Distance from c.g. to front axle: 49.8

FLUID DATA:

Test Fluid Type: Red Stoddard Solvent Spec. Grav.: 0.764

Viscosity: 0.96 Centistokes

Fuel System Capacity (data from NHTSA): 23 gal.

Fuel System Capacity (data from Owners Manual): 23 gal.

Test Volume: 21.3 Gallons (92 to 94% of NHTSA capacity)
Electric Fuel Pumps Yes: X No; Fuel Injection: Yes X No

Does electric fuel pump operate with ignition switch "on'" and
the engine not operating: Yes No N.A.

Details of Fuel System: The fuel tank is located behind the rear axle

differential, The filler hose goes from the left side of the vehicle

along the underside of the floor to the tank, Three fuel lines go from

the tank along the inner side of the left frame rail to the engine

compartment, Two of the lines go to the fuel pump attached to the left

side of the engine. The third goes to a cannister at the front left

corner of the engine compartment.

% Ballast was added because the RCLW value of 300 lbs. (for
MPV's) was incorrectly applied to this vehicle.
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TABLE 12 TEST VEHICLE INFORMATION (CONT'D)

TEST, CONDITIONS:

Date of Test: 15 June 1983 Time of Test: 2:33 am
Ambient Temperature: 91 °Ff at impact area
Temp. In Occ. Compart.: 78 °F: W/Shld. Midg. Temp.: 78 °F

IMPACT VELOCITY:

Trap No. 1 = 35,42 mph; Trap No. 2 = 35.42 mph

Distance from the vehicle's front bumper to the barrier face
entering the vehicle velocity measurement device = 60 inches
Exiting the vehicle velocity measurement device = 12 inches

VEHICLE REBOUND

Distance from front of test vehicle to the barrier
after impact: Ave. = 0 s R = 0 s L = 0

VEHICLE MAXIMUM CRUSH:

Left Side : 24 3/4  inches Ave.: 2L 3/4
Right Side: 24 3/4  inches Max.: 24 3/4
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TABLE 13 PRE-/POST-TEST STATIC MEASUREMENT DATA

WIDTH OF
ENGINE 8LOCK

§§§AQ;.

&*k\’k

A R R
\\\\\\ RN

STy TO EDGE OF DOOR
f \\N (EVEN NUMBER FOR

RIGHT SIDE AND

s\¢ 00D NUMBER FOR

\ LEFT SIDE)
N

TO TRAILING EOGE

TO HEADLINER

T0 "

BEMIND DOOR (RIGHT/LEFT oiialbd
S108) naw posT AT CENTER
To o o ro st v e 0
X19.20 (RIGHT/LEFT gllill)ED;T/LEFT TO FIREWALL (RIGHT/LEFT SI0E)
SIDE ) X22¢ WHEELBASE
VEHICLE: Ford Bronco 1| NHTSA NO.: CE0603
TEST DATE: 15 June 1983
REFERENCE PRE-TEST POST-TEST
DIMENSION MEASUREMENT MEASUREMENT CHANGE
X1 160 3/4 136 - 24 3/4
X2 137 128 -9
X3 118 1/2 115 - 31/2
X 107 104 1/2 - 21/2
X5 106 1/2 107 + 1/2
X6 104 1/8 104 1/2 + 3/8
X7 105 3/4 105 - 3/4
X8 64 1/8 63 1/4 - 7/8
X9 63 3/4 65 1 1/4
X10 63 1/4 62 1/2 - 3/4
X1 63 1/4 63 1/8 - 1/8
X12 104 1/8 103 - 11/8
X13 104 1/2 104 1/2 0
X14 110 1/4 107 1/2 - 2 3/h
X15 1 109 - 2
X16 89 1/2 90 3/4 + 1.1/4
X17 14 1/2 17 1/2 + 3
X18 18 19 1/2 + 11/2
X19 157 3/4 139 1/4 - 18 1/2
X20 158 1/4 138 - 20 1/4
X21 19 1/2 19 - 1/2
X22 94 1/2 91 - 31/4
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REAR SEAT

/ CROSSMEMBER

15%45

[ - m Zlm e - }z"]’%{)jl T
, ENGINE - 4 N f
s - —g- i N ) o
ul 3 ~ ' IR ; : v
G |(NOTE) ‘
||l —pao| !
| — '
| 5\1/ ' '
L Y| Al £2 7
“— H .
Y+6 FRONT SEAT FORWARD CROSSMEMBER
. L | — ] A
Z NOTE: G IS MEASURED AT THE WIDEST PART OF THE VEHICLE BODY.
X+
LOCATION NO. AND LOCATION PEAK (G'S) TIME TO PEAK(MSEC)
DESCRIPT ION DIMENS ION ( IN.) AXIS POSITIVE{ NEGATIVE| POSITIVE NEGATIVE
| — Below Front E- 19 '
Seat Area B - 11 1/4 X 6 51 105 57
2 — Below Rear F - 12 3/k % 5 18 51
Seat Area C -~ 56 3/8 35 7
3 — Top of Engine A - 28 1/4
A 4
at Carb. Mount X 25 137 6 3
4 — Bottom of Engine % H- 15 7/8
at 0il Pan X T T T -
5 — Right Front I — 20 1/4 X 13 106 55 40
Brake Caliper
6 - Left Front I — 20 1/4 < 3 89 50 34
Brake Caliper 7
- Vehicle Half G- 31 1/4 NOTE: NEGATIVE ACCELERATION IS REARWARD
Width
% Invalid Data
- Forward Most Point J - 51 3/4
At ¢ to A Post
- Distance from D - 43
'A' post to ‘B! post
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APPENDIX

PHOTOGRAPHIC COVERAGE
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APPENDIX B

SUMMARY OF RESULTS OF
CERTIFICATION TESTS ON

PART 572 ANTHROPOMORPHIC TEST DEVICES

HUMANOID MODEL 572

SERIAL NO'S. 465 & 466
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TABLE B-1- PART 572 ATD CERTIFICATION TEST DATA, SUMMARY

NHTSA ATD 1.D. NO.:
LABORATORY TECHNICIAN: _ M.

465

Poindexter

Sheet 1 of 3

Date of ATD Calibration
Calibration Sequential Number For Dummy - — —
(Spec. = 66 to 78° F) - -
(Spec. = 10 to 70%)

Temperature in Lab.

Relative Humidity in Lab,

Pre—Test Post—-Test

Calibration Calibration

06/07/83 06/28/83
1 2

21 - _78°F 73 - 78°F
- 64% - 62%

TEST PARAMETER

SPECIFICATION

LS AA IS Y

1.

HEAD DROP TEST:

a. Peak Resultant Accel. —| 210 to 260G 238.7 219.2
b. Peak Lateral Accel., -~ - <106 2.4 3.5
c. Time above 100G - - - 0.9 to 1.5 ms 1.1 1.5
2, NECK BENDING TEST:
a. Pendulum Speed - - - - |21.5 to 25.5 fps 21.6 21.6
b. Pendulum Avg. Decel.
(over ty - tz) - - 20 to 246 21 24
c. Peak Resultant Head
Acceleration - - — - - 266G max imum 20.2 24.4
d. Pendulum Decel. (tz—t1) <3 ms 1.6 0.8
e. Pendulum Decel, (t3—t2) 25 to 30 ms 27.2 27
f. Pendulum Decel. (th—t3) <10 ms 9.5 9
g. Pendulum Direction
Reversal Time — - — - — 2123 ms N.A. N.A.
h. Max. Head Rotation - - 63 to 73° 63 63
i. Chordal! Displacement:
Head Rotation Angle -~ -
0° Time -2 to2ms 0 0
Displ. -.5 to .5 in. 0 0
30° Time 25.6 to 34.4 ms 28.2 27
Displ. 2.1 to 3.1 in. 2. 98 2.57
60° Time 40.3 to 51.7 ms 49 .6 48
Displ. 4.3 to 5.3 in. 5 og 5 21
Max i mum Time 53.2 to 66.8 ms 56 1 53 .4
(63°) Displ. 5.0 to 6.0 in, 6.0 5.38




TABLEB-1 — PART 572 ATD CERTIFICATION TEST DATA, SUMMARY (CONT'D)

NHTSA ATD [.D. NO.s 465

Sheet 2 of 3

TEST PARAMETER

SPECIFICATION

Pre-Test
Calibration

Post-Test
Calibration

2. NECK BENDING TEST
Continued:

i. Chordal Displacement:

Head Rotation Angle -

60° Time 67.0 to 83.0 ms 68.1 67
Disp. 4.3 to 5.3 in. 5.25 5.07
30° Time 85.4 to 104.6 ms 86.9 86
Displ. 2.1 to 3.1 in. 2.94 2.33
0° Time 101.0 to 123.0 ms| 10 101
Displ. -.5 to 0.5 in. 0 -0.29
3. ABDOMINAL COMPRESSION
TESTs
(Preload = 10 pounds)
a. Force @ 5" - - — - ~ 23 - 36 1lb. 27 24
b. Force @ .J5" = = = = 36 - 50 1lb. 41 36
c. Force @ 1.0" = - - ~ 50 - 63 1b. 56 S0
d. Force @ 1.3 - — — - 73 - 88 1b. 80 74
4. LUMBAR FLEXION TEST:
a. Force @ 20° - — — - — 22 to 34 1bs, 32 34
. b. Force @ 30° - — — - - 34 to 46 Ibs. 39 43
d. Force @ 40° - = - - =~ 46 to 58 1Ibs. 48 56
e. Return Angle - 12° maximum 8 1/2° 9 1/2°
5. CHEST IMPACT TESTS:
a. High Speed ,
(1) Probe Speed ~ - —| 21.78-22.22 fps 22.0 21.9
(2) Peak Deflectlon =} 1.7" maximum 1.52 1.62
(3) Peak Reslistive
Force = = = = = - 2250 'bs. maximum 1936 1978
(4) Internal
Hysteresis = - = 50 to 70% 60% 5133




TABLE B—1 — PART 572 ATD CERTIFICATION TEST DATA, SUMMARY (CONT'D)

NHTSA ATD 1.D0. NO.: 465

Sheet 3 ’of 3

j Pre-Test

TEST PARAMETER

SPECIFICATION

Calibration

Post-Test
Calibration

5. CHEST [IMPACT TESTS:

Continued:

b. Low Speed
(1) Probe Speed - = —| 13.86-14.14 fps 13.9 13.9
(2) Peak Deflection — 1.1" maximum 1.05 0.62
(3) Peak Resistive
Force — - — - - 1450 lbs. maximum 1154 1154
{(4) Internal
Hysteresis — — — 50 to 70% 61% 50%
6. KNEE IMPACT TESTS:
a. Right Side
(1) Probe Speed — — —| 6.76 to 7.04 fps 6.82 6.99
(2) Maximum Force — —| 1850 to 2500 Ibs. 1955 2455
(3) Time Above 10004-— 1.7 ms minimum 1.7 1.9
b. Left Side
(1) Probe Speed - — —| 6.76 to 7.04 fps 6.87 7.01
(2) Maximum Force — — | 1850 to 2500 lbs. 1905 2435
(3) Time Above 1000#- 1.7 ms. minimum 1.7 2.0
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TABLE -2 — PART 572 ATD CERTIFICATION TEST DATA, SUMMARY

NHTSA ATD §,D. NO.: _ 466

LABORATORY TECHNICIAN: M. Poindexter

Pre-Test Post-Test
Sheet 1 of 3 Calibration Calibratlion
Date of ATD Calibration — = = = = «w = = = = 06/07/83 07/08-07/09/83
Calibration Sequential Number For Dummy - - - 1 2
Temperature in Lab, (Spec. = 66 to 78° F). - ~1{ 71 - 78°F 75 - 78°F

Relative Humidity Tn Lab. (Spec. = 10 to 70%) 54 - 643 37 - 57%

TEST PARAMETER SPECIFICATION /////[/////// ‘

1. HEAD DROP TEST:

a. Peak Resultant Accel. —| 210 to 2606 234 223
b. Peak Lateral Accel, — -| <106 1 ' 3.2
c. Time above 1006 - -~ - <| 0.9 to 1.5 ms 1.0 1.3
2. NECKX BENDING TEST:
a. Pendulum Speed - - — = |21.5 to 25.5 fps 21.5 21.6
b. Pendulum Avg. Decel.
{over t3 - tz) - 20 to 246G 22 24
c. Peak Resultant Head )
Acceleration - - - — - 266 max imum 25.7 26
d. Pendulum Decel. (tz-'t‘) <3 ms 2.1 2.4
e. Pendulum Decel. (t3-t2) 25 to 30 ms 27.3 30.0
f. Pendulum Decel. (tli-t3) <10 ms 10,0 6.6
g. Pendulum DIrectlon N/A
Reversal Time - - — - = 2123 ms N/A
h. Max. Head Rotation - - 63 to 73° 66 70
I. Chordal Displacement:
Head Rotation Angle -« - .
0 Time -2to2ms ] 0
Displ, -+5 to .5 in, 0
30° Time 125.6 to 34,4 ms 30 28.8
Displ. 2.1 to 3.1 In, 2.7 2.1
60° Time 40.3 to 51.7 ms 5] 45.6
Displ, 4.3 to 5.3 In. 5.2 4.9
Max imum Time 53.2 to 66.8 ms 57 53.8
( 70 °) Displ, 5.0 to 6.0 in, 5.3 5.5
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TABLEB-2" - PART 572 ATD CERT!IFICATION TEST DATA, SUMMARY (CONT'D)

NHTSA ATD {,D. NO.: 466

e —————

Sheet 2 of 3

TEST PARAMETER

SPECIFICATION

Pre~Test
Calibration

Post-Test
Calibration

2. NECK BENDING TEST
Continued:

i. Chordal DiSplaceﬁentx

Head Rotation Angle -
60° Time 67.0 to 83.0 ms 67 70. 4
Disp. 4.3 to 5.3 in. 5.2 4.8
30° Time 85.4 to 104.6 ms 87 86. 4
Displ. 2.1 to 3.1 in. 2.4 2.6
0° Time 101.0 to 123.0 ms 101 101
Displ, =5 to 0.5 in. 0 0.5
3. ABDOMINAL COMPRESSION
JESTs
(Preload = 10 pounds)
a. Force @ 5" = - - - & 23 - 36 Ibs. 27 26
b. Force @ 75" - - - 36 - 50 lbs. 39 36
c. Force @ 1,0 ~ - - 50 - 63 lbs. 56 53
d. Force @ 1.3" ~ — — _ 73 - 88 1Ibs. 86 24
L. LUMBAR FLEXION TEST:
3. Force @ 20° = = = - o 22 to 34 1bs, 32 33
b. Force @ 30° -~ = - - = 34 to 46 1bs, 42 Ly
d. Force @ 40° = = = ~ o 46 to 58 1bs, 52 49
e. ReturhiAngle',- = ==} 12° maximum 12° 12°
5. CHEST IMPACT TESTS; .
a. High Speed
(1) Probe Speed - - - 21.78-22,22 fps 21.3 21.95
(2) Peak Deflection — 1. 7" max Imum 1.64 1.70
(3) Peak Resistive
Force -~ = = - = = 2250 bs, maximum 1895 2225
(4) Internal
Hysteresls - - - 50 to 70% 5h 69
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TABLEB=2 ~ PART 572 ATD CERTIFICATION TEST DATA, SUMMARY (CONT'D)

NHTSA ATD

loDo NO.:

466

Sheet 3 of 3

TEST PARAMETER

SPECIF ICATION

Pre-Test
Callq:gpion

Post—-Test

Calibration |

5. CHEST IMPACT TESTS:

Continued:
b. Low Speed
(1) Probe Speed — — —-| 13.B6-14.14 fps 13.88 13.88
(2)’Peak Deflection ~ 1.1" maximum 1.10 .76
(3) Peak Resistive !
Force — = = - - - 1450 1bs. maximum 1164 1081
(4) Internal
Hysteresis — — — 50 to 70% 52 50
6. KNEE IMPACT TESTS:
a. Right Side
(1) Probe Speed - ~ -| 6.76 to 7.04 fps 6.9 6.78
(2) Maximum Force - - | 1850 to 2500 1bs. 2235 2360
(3) Time Above 1000#- 1.7 ms minimum 1.7 2.3
b. Left Side
(1) Probe Speed = - -| 6.76 to 7.04 fps 6.9 6.80
(2) Maximum Force — - | 1850 to 2500 1lbs. 1920 2170
(3) Time Above 10004 1.7 ms. minimum 1.7 2.2




APPENDIX

c

TEST DATA PLOTS

c-1



PRINTOUT OF HEADER DATA FOR DIGITAL TAPE

§C0MB. TST-0MR,212,219.341 88/15/8345EDTNH2Z82D2 114883
NCAVSB35.4  €0.6  999.9ASHDRYB? {FMTUMBENG
21922193V4-1L2.8 LITERS FWOT3845694.2168.862.549.850THP
35.4 0 B12FDANP9P? $1.819.821,522.221.820.519.6 0.622.8
Fred.0 86,8 BRYG.BE O
411D @ 0 858M GHUMANOID 445
412CD 9 € 859M BHUMANOID 446

ACQUIRE 0AR DATA FLUS EVAL. COMPL. TO FMUSS 212,219,381

12.817.485.411.821,510.004. 484, 185.63PTSTINASKSHDP
14.119.567.989.523.899.984,406.288. 13PTSTONADPNODP

5 1ACB1IHED 4686 1606 72858 268 1256’ SX33.46G00D
S 2ACO11HED 5660 loBe  .772858 368  123G’SY €.8G00D
5 3ACGYIHED 4988 1488 72668 368  1256°S2 2.8G00D
5 4ACO11ICST 4060 1408 72868 348  123G‘5X35.4500D
5 SACH11CST 2800 1406  .72840 348  12567SY 8.8GU0D
5 6ACE11CST ¢0ep 1500 72360 368  1256°SZ €.8G00D
S 74CQL1HED 666@ 1088 72868 368  12567S5X33.4600D
5 BACHEBHED ¢eee 1588  .72848 348  1236°5Y €.6600D
S 9ACO11HED 6009 188  ,72858 3¢8 125652 @.8GO0D
510ACO12CST 4888 1688  .7283B 348  1256'SX35.4G00D
S11ACE12C5T 2689 1é80 72840 368  125675Y 9.66000
S12AC812C5T 4een 1588 72848 348  1296°S7 8.8600D
SI3LCALILFM 9799 10e9997.92868 360 1250850  GOODD
S14LCALIRFM 9997 1688979.92868 366  125LBSO  GOOD
SISLCE12LFH 9997 1886997.72850 356  125LBSO  GOOD
S16LCE12RM 999y 1988999.72658 360  125LBSO  GOOD

SI7ACE INRFF 2888 188  .77888 358 12367 5X35.46000
518ACOINLRF 2808 106  .72846 356  1256°SX35.4G000
SIPACEINENG 2348 186 72868 309 125675433.4600D
J20ACEINENG 2800 182 77848 340  125G°5X35.4INVALID
52|ACE INBCR 23¢8 148  .72868 389  1256"5X33.4G0CD
522ACRINDBCL 280% 188  ,72868 348  1256°5X35.4G00D
S23LCH1ILB0 7997 169997,97840 368  (20LBS0  GOOD
524LCE{1SHB 9997 160997,92668 348  125LB30  GOOD
SZSLCE12LBO 9999 19W999.72549 368 1250850  GOOD
525LCE125HB 9997 168999,9265¢ 348  1250B50  GOOD
S270T6115HB 9777 198997.92848 368 125INCO  INVALID
52307 125HB 9997 188799.92968 358  125INCO

!



VEHICLE

1984 FORD BROMWCO 11

1984 FORD BRONCO 11

QCCUPANT RESPOMSE COMP&RISOM 6&6/15783
TO FMYSS REGUIREMENTS

HIC
QCCUPANT HIC T1 T2 TZ2-T1 ZCOMF.
HARG .
DRIVER 789,26 46.5%6 $&.25 S7.7%5 Vel

PASSENGER 1838.4¢4 4z.5@ 121.75 75.25 1.64

% UALUES GREATER THAN | REFRESEMT NON-COMPLIGNCE

CCCUPANT RESFONSE COMP&RISOM @&/ 15/
TO FMVUSS REQUIREMENTS

L3 ]
74

CHEST 3 MSEC CLIPPED PEAK

VEHICLE REQUIREMENT RESPONSE ¥ COMP,
: MARG.

1984 FORD ERONCO 11 DRIVER &0 .00 -48.86 .81

1984 FORD BRONCO 11 PASSENGER 401,08 S0.38 .84

.

X ABSCVALUES) GREATER THAN 1| REPRESENT NON-COMPLIANCE
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