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SECTION 1
{NTRODUCTION

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, 301-75; occupant response; and vehicle
acceleration environment, at impact speeds in excess of those specified
in the current FMVSS requirements. The test was conducted in accordance

with the NHTSA test procedures TP-219-02 and IP-212-02.



SECTION 2
SUMMARY OF TEST CONDITIONS

A composite test was conducted on a 1983 Ford LTD, NHTSA No.
CD0203 on 08/11/83. The vehicle was impacted into a load cell 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 anthropomorphic test dummies (ATD's) were installed
in the driver and right front passenger designated seating position
(DSP's). The ATD!'s were restrained with the standard production 3 point
lap and shoulder belt system.

The test event was photographed with one real-time camera and
fifteen high-speed cameras. Two high-speed cameras were located on—
board to view the belt pullout. The two pit cameras did not run for

this test. All other cameras functioned properly.

Sixty-four channels of data were recorded on six FM tape
recorders. Time history plots of all recorded channels and appropriate
resultants and HIC and chest peak acceleration values are presented in
Appendix C. Twelve data channels from the load cell barrier were lost

during the test.



TABLE | - CRASH TEST SUMMARY

.

PROJECT: FY-83 Composite Test Program TEST NO. NQ2103
DATE : 08/11/83 TIME:__ 1,44 p,M, TEMP. 99°F
VEHICLE Ford LTD
TEST WEIGHT (1bs) 3,563
IMPACT ANGLE . (deg) 0
IMPACT VELOCITY (mph) 35.20
MAX. CRUSH (in) 26 3/8
ATD'S
Part 572 Part 572

TYPE 50th Percentile Male 50th Percentile Male .
LOCATION Front Right Front Left

. Production Production
RESTRAINT 3-point restraint 3-point restraint

" NUMBER OF DATA CHANNELS 64

- NUMBER OF HIGH SPEED CAMERAS 15

BARRIER Load Cell
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TABLE 3 MEASUREMENT SYSTEM CHANNEL DESIGNATION

DIGITAL TAPE SENSOR CHANNEL DATA
CHANNEL NO. DESCRIPTION QUALITY
01 AC DR HED X Good
02 AC DR HED Y Good
03 AC DR HED Z Good
0k AC DR CST X Good
05 " AC DR CST Y Good
06 AC : DR CST 2 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
1 AC PA CST Y Good
12 AC PA CST Z 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 I Good
18 AC VEH. LRF X Good
19 AC VEH. ENG TOP X Good
20 AC  VEH. ENG. BOT. X Good
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 ot DR SHB Good
28 DT PA SHB Good
‘%29-64 LC BA Good

* Data from channels 41-52 were Jost.



2.1 GENERAL COMMENTS

i

The 1983 Ford LTD 4-door sedan was equipped with a 3.3 liter 6-
cylinder engine, three speed automatic transmission, power steering, air
conditioning, and power windows. The rear bumper was removed from the
car to reduce its weight. The total test weight of the LTD with two
50th percentile male ATD's, instrunentation and cameras was 3,563

pounds.
The Ford LTD was involved in a frontal load cell barrier crash

at a velocity of 35.20 mph,

The vehicle appears to comply with FMVSS 212 - Windshield
Mountings and FMVSS 301-75 — Fuel System Integrity. There was 96.5%
windshield retention, and no fuel leakage after impact or during the
subsequent rollover test. The maximum static crush of the vehicle was

27 1/8 inches.

]

After Impact both the driver's door and passenger's door
required tools to be opened. The windshield was cracked. All other

vehicle glazing remained intact.

The driver ATD's chin hit the steering wheel rim, and his
farehead hit the top of the dash panel. His chest hit the lower
steering wheel rim. His knees hit the dash panely and his left knee
also hit the side of the steering column, The driver's maximum chest
acceleration (resultant clipped) of 69 g's exceeds the FMVSS 208
requirements. His Head Injury Criteria value of 609 and maximum femur
loads of 168 and 58 pounds satisfy the FMVSS 208 requirements.

The passenger ATD!s head hit the dash panel below his nose and
his knees pushed in the glove compartment door. The passenger ATD met
all FMVSS 208 Injury Criteria with a HIC of 957, a maximum chest
acceleration (resultant cllpped) of 54 g's, and maximum femur loads of

"110 and 158 pounds.

Seat belt pullout as measured by film analyslis was 2 3/4
inches for both the driver's belt and the passenger's belt.



SECTION 3
COMPL IANCE DATA
FMVSS 212, 301-75

Compliance data for FMVSS 212 and 301-75 were acquired during
the test. The results are presented in Tables 4 and 5.



TABLE & SUMMARY OF FMVSS 212 DATA

TEST VEHICLE NHTSA NO.  £D0203 TEST DATE:  08/11/83

VEH.. MFR/MAKE/MODEL Ford LTD

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

The windshield is bonded to a rubber perimetef moulding with adhesive.

A_chrome moulding surrounds the outside edges of the windshield, and is

held in place by clips.

WINDSHIELD PERIPHERY

PRETEST POSTTEST

RIGHT SIDE 76 374 76 3/4

i LEFT SIDE 75 1/2 70 3/8
TOTAL 152 1/4 147 1/8

The standard requires that POSTTEST be a minimun 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;
Y

Indicate width of moulding

3/l

FRONT VIEW 5 Inches

y ' 10
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TABLE 5 FMVSS KO. 301-75 STATIC ROLLOVER DATA SHEET

TEST VEHICLE NHTSA NO. €D0203
VEH. MFR/MAKE/MODEL Ford LTD

TEST DATE 08/11/83

Test vehicle fuel tank filled to 90-91% of capacity with St?ddard 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 I1MPACT TYPE

X3 Frontal (35 mph)

3 Oblique (35 mph) with ° barrier fzce first
. : contacting (driver/passenger) side
{3 Rear Moving Barrier (35 mph)
I Lateral Moving Barrier (20 mph)
FUEL SPILLAGE MEASUREMENT - - -

ACTUAL MAX. ALLOW.

1. FFOT impact until vehicle 0 1 oz
motion ceases - -~ - - - -

2. For 5 minute period after 0

5 oz
veh. motion ceases - - -

3. For next 25 minutes - - - 0 1 oz/1 min. '

(t_+5) + 25

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 solvent spillage was observed.

11



TABLE 5 FHVSS NO. 301-75 STATIC ROLLOVER DATA SHEET (CONT)

TEST VEHICLE NHTSA NO.

€D0203 TEST DATE 08/11/83
VEH. MFR/MAKE/MODEL Ford LTD i
TEST PHASE: o | : o)

FUEL FILLER
CAP LOCATION

—

NOTE: 1F SIDE
FILL ROTATE SO T
FILLER CAP IS DOWN X

1. DETERMINATION OF SOLVENT COLLECTION TIME PER!OD:

Rollover Fixture 90° Rotation Time - - = E] minutes
(Spec. Range = | to 3 minutes)

seconds
= minutes . seconds
= E] minutes n seconds

------ =17 | minutes

FMVSS 301-75 Position Hold Time - - -

Next Whole Minute Interval

1. FMVSS 301-75 REQUIREMENTS:

(1) Time Period-- ' ' )

[First 5 min. FROM onset of rotatior;] 6th min. | 7th min. [8th min.
if reqd. -

(2) Max imum Allowable Solvent Spillage--

r - 5 ounces l 1 ounce [ | ounce | ounceJ

. I1l. ACTUAL TEST VEHICLE SOLVENT SPILLAGE:

0 0 0 - -

NOTE: Record spillage
for whole minute
intervals only as

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

None.

12
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TABLE 5 FMVSS NO.

301-75 STATIC ROLLOVER DATA SHEET (CONT)

TEST VEHICLE NHTSA No.__ CD0203

VEH. MFR/MAKE/MODEL

TEST PHASE

Ford LTD

TEST DATE

O

1. DETERMINATION OF SOLVENT COLLECTION TIME PERIOD:

Rollover Fixture
(Spec. Range -

FMVSS 301-75 Posi

- TOTAL - - - - -

Next Whole Minute

I1. FMVSS 301-75 RE

90° Rotation Time - - =
1 to 3 minutes)

tion Hold Time - - - =

T ™ e e e e e e - e

Interval - - - - - . =

QUIREMENTS::

(1) Time Period

[::]minutes I:I 0 Iseconds
+ v

m seconds

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
t1!l. ACTUAL TEST VEHICLE SOLVENT SPILLAGE:
O 0 0 -—

IV. _SOLVENT SPiLLAGE LOCATION(S):

None,

13

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

08/11/83
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TABLE 5 FMVSS NO. 301-75 STATIC ROLLOVER DATA SHEET (CoNT)

TEST VEHICLE NHTSA NO.____ €D0203 TEST DATE _08/11/83
VEH. MFR/MAKE/MODEL Ford LTD
© ' o

TEST PHASE 180 270

|; DETERMINATION OF SOLVENT COLLECTION TIME PERIOD:

Rollover Fixture 90° Rotation Time - - = [::]minutes [:]::]seconds
(Spec. Range - 1 to 3 minutes)
FMVSS 301-75 Position Hold Time - - - = S |minutes 0{0 | seconds
+
TOTAL - - - - = - == - oL _ - - - = [::]nﬁnutes [::[:] seconds
Next Whole Minute lnterval - - - - - - = [3:lminutes

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
tit. ACTUAL TEST VEHICLE SOLVENT SPILLAGE:

NOTE: Record spillage
for whole minute

. . intervals only as
Iv. _SOLVENT SPILLAGE LOCATIOH(S): determined above.

None.

14
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TABLE 5

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

i " JEST VEHICLE NHTSA NO. CD0203

VEH.

v,

MFR/MAKE/MODEL Ford LTD

TEST DATE__08/i1/83

o

DETERMIMATION OF SOLVENT COLLECTION TIME PERIOD:

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

FMVSS 301-75 Position Hold Time - - - =

seconds

minutes | (| ({ seconds
TOTAL - = - =~ = - - - - - - . .. _. = EC] minutes seconds
Next Whole Minute Interval = - - - = - = minutes
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 - -

SOLVENT SPILLAGE LOCATION(S) :

None.

15

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



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 6 and 7. A
summary of the recorded ATD data is shown in Table 8, A description of
the posttest ATD positions is presented in Table 9. '

16



TABLE 6 - DUMMY IN-VEHICLE POSIT!ON RECORDING

DR IVER ATD PASSENGER ATD

F::jat::fz— Vertical Reference Plane

MIDPOINT
Dimension (in.) (8°) Dimension (in.) (8°)
A 22 1/8 16° A 22 1/2 16°
B 23 1/8 95° B 23 3/4 93°
c 9 1/2 123° ' c 10 1/4 123°
Torso Angle = =]Q° Torso Angle = -10°
Seat Back Angle = -12° Seat Back Angle = -11°

All angles are relative to the vertical plane.

DOOR
in GLASS
L 2 HEIGHT

ol

LATERAL m—/
ADJUSTABLE —

POINTER | . L RIGHT
FRONT DRIVER . PASSENGER FRONT
DOOR ATD ATD DOOR
S/N 465 S/N  hbh
A=521/2 - D= 12 3/4
= 39 = 13 1/2
= 26 1/4

17




DRIVER PASSENGER

HH 8 7/8 10 1/8
HW 14 1/4 | 1k 3/4

Cb__18 18 1/4

€S __ 10 3/8 - -

KD L 6 7/8 6 1/2

KD R 7 1/8 6 5/8

DRIVER PASSENGER
HR 6 5/8 8 7/8
HS 8 5/8 10 3/4
AD 3 3/h 5 1/8
HD 4 3/8 L 3/8
KK 14 1/2] 11 1/8
A 11 3/8 9

R 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

18



TABLE 8 PART 572 ATD DATA SUMMARY
- Test Vehicle: Driver ATD Passenger ATD
1983 Positive Negative A Positive Negative
zg;d Direction® Direction®# Direction® Direction¥¥*
Peak| Time Peak | Time Peak | Time Peak | Time
(G) |(msec) (G) (msec) ] (G) (msec) (6) (msec)
Head Acceleration
Longitudinal 17 287 52 85 10 287 142 88
Lateral 5 190 19 108 27 92 8 112
Vertical 68 85 6 156 64 98 5 183
Resultant 86 85 - - - - 145 88 - - - -
HIC 609 btwn 72 and 1limsec 957 btwn 74'and 109 msec
Chest Acceleration
Longitudinal 7 230 75 77 5 215 38 102
Lateral 7 143 17 80 42 100 8 69
Vertical 19 72 7 150 25 74 19 110
Resultant (Max) 76 77 - -y === 56 100 - - - - -
a
Resultant (clip) 69 | - - - B 54 - e | - - - - -
Peak|{ Time Peak Time Peak Time Peak Time
(1b) | (msec) (1b) | (msec) (1b) | (msec) (1b) | (msec)
Fenwur loads
Left 1017 76 168 | 57 1669 13 110 55
Right 763 75 58 60 648 84 168 56
Belt Loads
Lap 1342 74 - - - - 1509 75 -— --
Torso 1300 76 | -- | -- 11669 6 1-- | --
Peak| Time Peak Time
(in.) i (msec) {in.) | {msec)
Belt Spoolout: ’
Potentiometer 2. 45 -- - - = 1.95 - = - = - -
Film Data 234 == | == -- 1234 -- |-- - -
Vehicle Impact Speed (mph): _ 35,20
% Longitudinal: Forward *% |ongitudinal: Rearward
Lateral: Rightward Lateral: Leftward
Vertical: Downward Vertical: Upward

19




TABLE 9  GEWERAL ATD POSTTEST DESCRIPTIONS

ATD Positions

Driver: Slouched with arms spread outward.

Passenger: $S1id toward the center of car. Left hand under knee,

and right hand by door.

Visible ATD Contact Areas

Component. Driver Passenger
Steering rim

Head Dash panel Dash panel

Chest Steering column - - -

Abdomen : ’ Steering rim -—--
Dash panel

Left Knee Steer ing column Glove compartment

Right Knee - Dash panel Glove compartment

20




SECTION 5
VEHICLE DATA

The test vehicle is a 1983 Ford LTD. General vehicle

descriptive information is presented in Table 10,

The pretest and posttest vehicle dimensional data are

presented in Table 11,

The accelerometer placement locations, and a summary of the

measured peak amplitudes are presented in Table 12,

21
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TABLE Y0 TEST VEHICLE INFORMATION

Vehicle Manufacturer: Ford Motor Company
- Make/Model: Ford LTD

Body Style: k-Door Sedan Model Year: 1983

VIN: 1FABP39X7DG122542 Build Date: 11/82

NHTSA No.: €D0203 Color: Grey

Engine Data: 6 Cylinders: 3,300 cc Displacement
Transmission Data: 3 _Speed ( ) Manual/ (X ) Automatic

Date Vehicle Received by Laboratory: January 13, 1983

Dealer's Name & Address: Midway Ford, Los Angeles, California

[DATA, FROM CERTIF ICATION LABEL ON LEFT DOOR REAR FACE OR 'B' POST

—

Vehicle Manufactured By: _Ford Motor Company

Date of Manufacturer: 11/82 VIN: 1FABP39X7DG122542

GWR: ' 4,300 1bs. GAWR: Front = 2,099 Ibs. Rear = 2,293 Ibs.
IDATA FROM “RECOMMENDED TIRE PRESSURE'™ LABEL ON DOOR, POST, GLOVE BOX. ETC. ]
Vehicle Load: -FRONT REAR

Up to Capacity [Molpsi BI5lpsi RECOMMENDED TIRE SIZE:

-

P185/75 R14

LOAD RANGE:

®c o

Vehicle Capacity:

Type of seats Bench
Bucket . RECOMMENDED COLD
split Bench ' TIRE PRESSURE F_30 R _35 |
CARGO LOAD = 1bs Number of Occupants = Front
TOTAL = [ I8I5I0]1bs. (Designated Seating Rear
Capacity) Total

(WEIGHT OF TEST VEHICLE AS RECEIVED FROM DEALER (with max. fluids): UDW 3,110 |

Right Front =El_§r_6r§hbs Right Rear =D@@E]lbs

Left Front =[_I8[6]5hbs Left Rear =[J&J7J8]1bs
TOTAL FRONT WEIGHT = [(ZI313)1bs (_55.4 % of Total Vehicle Weight)
TOTAL REAR WEIGHT = [T3]717]1bs. (_44.6 % of Total Vehicle Weight)

TOTAL DELV. WEIGHT = [3JT]T]0]1bs

- e

[CALCULATION FOR TARGET TEST WEIGHT

—

RCLW = Rated Cargo and Luggage Weight

UDW = Unloaded Delivered Weight { 3,100 1bs)
VCW = Vehicle Capacity Weight ( 850  1bs)
DSC = Designated Seating Capacity (5)

RCLW = VCW - 150 (DSC) = 100 bs

Target Test Weight

UDW + RCLW + (2 dummies X 164 1bs/dummy)
3 528 1bs

Target Test Weight
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TABLE 10 TEST VEHICLE INFORMATION (CONT'D)

[WEIGHT OF TEST VEHICLE WITH REQUIRED DUMMIES AND 100 1bs CARGO: 3,563 lbs.

Right Front =D@mlbs Right Rear =D@@Elbs
Left Front =[_JOJ6]J[7])wbs - Left Rear =[JBI0 & Jibs
TOTAL FRONT WEIGHT = [URIE ibs (__54.5 % of Total Vehicle Weight)
TOTAL REAR WEIGHT =[TEZ2)Z]bs ' (__45.5 % of Total Vehicle Weight)

TOTAL TEST WEIGHT = [3[5J[6]3]1bs
Weight of ballast secured in vehicle trunk area = [][j[][]]bs

VEHICLE ATTITUDE: (all dimensions in inches)

Delivered Attitude: RF 25 1/4LF 25 3/8RR23 1/2 LR 23 7/8

24
Test Attitude: RF 13/16 LF 25 RR 23 LR _23 9/16
Wheelbase: 106 5/8 : Distance from c.g. to front axle: 48.4

TEST FLUID DATA:

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

Viscosity: 0.96 Centistokes

Fuel System Capacity (data from NHTSA): 16.0 gal,

Fuel System Capacity (data from Owners Manual): 16.0 gal.

Test Volume: 15.0 - Gallons (92 to 94% of NHTSA capacity)
Electric Fuel Pump: Yes: X No; Fuel Injection: Yes X No

Does elec;ric 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 beneath the trunk, and

to the rear of the rear axle, The filler tube Is on the right side of the

tank. Two rubber fuel lines leave the top of the tank. One is connected

to a metal line which follows the right frame rail to the B pillar, and

then goes along the left side of the floor pan, and up the firewall

behind.the left front tire to the fuel pump attached to the left side of

the engine bloqk. A metal fuel line runs from the pump around the front

of the engine block to the carburetor on the right side of the engine.

The other fuel line runs from the tank along the right side of the

floor pan to a cannister in the engine compartment.
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TABLE 10 TEST VEHICLE INFORMATION (CONT'D)

TEST CONDITIONS:

Date of Test: 08/11/83 Time of Test: 1144 am

Ambient Temperature: - 99 °F at impact area

Temp. In Occ. Compart.: 75 °F: W/Shld. Midg. Temp.: 73 °F

IMPACT VELOCITY;

Trap No. 1 = 35.20 mph; Trap No. 2 = - 35.20 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. = 10 7/8 ; R = 11 1/8 : L = 10 5/8

VEHICLE MAXIMUM CRUSH:

Left Side : 26 3/8 inches Ave.: 26 1/16
Right Side: 25 3/4 inches Max.: 26 3/8
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TABLE 1

WIDYH OF
ENGINE BLOCK

PRE—/POST-TEST STATIC MEASUREMENT DATA

e
R‘T\\\Q\%\Q REAR DATUM REFERENCE
AR Y
k\.\- ‘.“".\.\ \\}\,s

t‘,\ . To En“ “ wo“
(EVEN NUMBER FOR

3, §r§

& \\§ HTGAT S10E AND  TO HEADLINER

NN 000 HUMBER FOR  CTR. OF
W

NN TEFT S10€ ) STRG.
b > % COLUHN—w-_)
N TO A" POST

AN
WLl TO TRAILING EDGE

> BENIND DOOR { RIGHT/LEFT

S10E)

X19,20 (RICHT/LEFT 106 )

> a1 =
12,13 I
=—70 gorroy  REFERENCE
0 G EOGE X16 nAw POST g :::‘:ER
10 LOADING €DG .
IN FRONT OF DOOR TO STRG. COLUM.N (STII)EQ)““E" BUPER
(RIGHT/LEFT TO FIREWALL {RIGHT/LEFT SI0E) Y
s .

REAR DATWLM

SIOE) X22¢ WHEELBASE

VEHICLE: Ford LTD NHTSA NO.: CD0203

TEST DATE: 08/04/83

REFERENCE PRE-TEST POST-TEST

DIMENSION MEASUREMENT MEASUREMENT CHANGE
X1 192 3/4 167 7/8 -2k 7/8
X2 172 1/3 160 1/2 -12
X3 144 1/2 140 -41/2
X4 130 4 129 1/4 - 3/4
X5 130 7/8 . 130 1/2 . - 3/8
X6 132 132 1/4 + /4
X7 132 132 7/8 + 7/8
X8 92 3/8 92 5/8 + 1/h
X9 92 1/2 92 1/2
X10 89 7/8 ° 88 7/8
X11 -89 5/8 89 1/8 - /2
X12 131 1/4 130 1/4 -1
X13 - 131 3/8 130 1/2 - 7/8
X14 139 138 7/8 -11/8
X15 138 7/8 139 3/8 + 1/2
X16 115 114 7/8 - 1/8
X17 17 17 3/8 2/8
X18 17 1/4 21 1/4 L
X19 192 3/8 166 5/8 -25 3/4
X20 192 3/8 166 -26 3/8
X21 28 27 1/2 - _1/2
X221/ 106 5/8 100 7/8 . -5 3/4
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‘TABLE 12 VEHICLE ACCELEROMETER LOCATION AND DATA SUMMARY
3

J - C
<— A —1~— B “ REAR SEAT
5 D — o v CROS SMEMBER
ﬁ b l A
I A et s S A
. , x/—--—-
Top ENGINE . 74 | | 1 !
- [ - - o
B 5= T — | | <
. 1 F :
G |(NOTE) ' { D-Qr
‘ ]
- | I — N
H
Y"Gi | FRONT SEAT FORWARD CROSSﬂEHBER
z NOTE: G 1S MEASURED AT THE WIDEST PART OF THE VEHICLE BODY.
X+
LOCATION NO. AND LOCAT ION T I (6's) IME_TO PEAK(MSEC)
DESCRIPT ION DIMENSION (IN.) POSITIVE{ NEGATIVE| POS IT | VE NEGATIVE
1 - Below Front E-17 3/4 X
Seat Area B -231/8 3 39 130 53
2 ~ Below Rear F =19 1/4 X
Seat Area C -52 3/8 2 48 128 53
3 ~ Top of Engine A~ 30 1/4 X
at Carb. Mount 50 116 50 Lo
4 - Bottom of Engine H-19 3/4 X
at 0il Pan 58 130 49 n
5 - Right Front 1 -171/2 X
Brake Caliper 55 77 L8 69
6 - Left Front | - 17 1/2 X
Brake Caliper 67 4g 89 108
- Vehicle Half ¢ -361/2 NOTE: NEGATIVE ACCELERATION IS REARWARD
Width
~ Forward Most Point J - 64 3/4
At § to A Post
~ Distance from D - 40
'A' post to 'B' post
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APPENDIX B
SUMMARY OF RESULTS OF
CERTIFICATION TESTS ON
PART 572 ANTHROPOMORPHIC TEST DEVICES
HUMANOID MODEL 572 '

SERIAL NO'S. 46k & 465
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TABLE B=1~ PART 572 ATD CERTIFICATION TEST DATA, SUMMARY

NHTSA ATD {.D. NO.: 464

LABORATORY TECHNI{CIAN:

n'

Poindexter

Sheet 1 of 3

Pre-Test
Calibration

Post-Test
Calibration

Date of ATD Calibration - - -

08/01-08/02/83

08/15-08/18/83

Calibration Sequential Number fFor Dummy - - - 4 5
Temperature in Lab. (Spec. = 66 to 78° F) - - 72 - 78°F 75 - 78°F
Relative Humidity in Lab. (Spec. = 10 to 70%) 51 - 60% 52 ~ 70%
TEST PARAMETER SPECIFICATION /i;/;/i;/j;<;/// l/<;)i:/j;<:
1. HEAD DROP TEST:
a. Peak Resultant Accel. -| 210 to 260G 245 212
b. Peak Lateral Accel. — - <106 5 9
¢. Time above 100G ~ - - - 0.9 to 1.5 ms 1.1 1.4
2. NECK BENDING TEST:
a. Pendulum Speed - ~ -~ - [ 21,5 to 25,5 fps 21.5 21.5
b. Pendulum Avg. Decel.
{over t3 - t2) - - - - 20 to 24G 23.5 24
c. Peak Resultant Head
Acceleration — = = = = | 266 max imum 23.5 26,6
d. Pendulum Decel. (tz—t1) <3 ms 0.6 1. b
e. Pendulum Decel. (t3—t2) 25 to 30 ms 29 28
f. Pendulum Decel. (th-t3) <10 ms 8 7
g. Pendulum Direction
Reversal Time — — = - — 2123 ms N/A N/A
h. Max. Head Rotation - - 63 to 73° 68 69
i. Chordal Disélacement:
Head Rotation Angle - ~ )
0° Time -2 to 2 ms 0 0
» Displ. -.5 to .5 in. 0 0
30° . Time 265.6 to 34.4 ms 33,2 20. 9
Displ. 2.1 to 3.1 in, 2.4 3.1
60° Time 40.3 to 51.7 ms £1.7 4.0
Displ. 4,3 to 5.3 in. 5.1 £ 9
Max imum Time 53.2 to 66.8 ms 63.8 7.7
( 690) Displ. 5.0 to 6.0 in. 5.7 c 8
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TABLE B-1- PART 572 ATD CERTIFICATION TEST DATA, SUMMARY (CONT'D)

NHTSA ATD 1.D.

NO.:

L6k

Sheet 2 of 3

TEST PARAMETER

SPECIFICATION

Pre-Test

Calibration

Post-Test
Calibration

2. NECK BENDING TEST

Continued:

Chordal Displacement:

Head Rotation Angle —
60° Time 67.0 to 83.0 ms 76. 2 70.2
Disp. 4.3 to 5.3 in. 5.2 5.1
30° Time 85.4 to 104.6 ms 03. 2 87.1
Displ. 2.1 to 3.1 in. 2.6 5. 2
0° Time 101.0 to 123.0 ms 104 101
Displ. -.5 to 0.5 in. 0.4 0.5
3. ABDOMINAL COMPRESSION
TEST:
(Preload = 10 pounds)
a. Force @ 5" = - - - - 23 - 36 lbs. 24 25
b. Force @ .75" - - - -~ " 36 - 50 Ibs. 37 38
C. Force @ 1.0 - —~ - - 50 — 63 lIbs. I3 52
d. Force @ 1.3" - - - - 73 - 88 lbs. 73 81
L. LUMBAR FLEXION TEST: i
a. Force @ 20° — -~ - - - 22 to 34 1bs, 29 31
b. Force @ 30° — - = — - 34 to 46 Ibs. 38 40
d. Force @ 40° - = = - -~ 46 to 58 1bs. 50 55
e. Return Angle"- - = =] 12° maximum 9 8
5. CHEST IMPACT TESTS:
a. High Speed -
(1) Probe Speed - — —| 21.78-22.22 fps 22.18 22,07
(2) Peak Deflection - | 1.7" maximum 1.67 1.70
(3) Peak Resistive 
Force — - = — - — 2250 lbs. maximum 1906 1947
(4) Internal
Hysteresis — - — 50 to 70% 51 65




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

NHTSA ATD 1.D. NO.:

L6k

Sheet 3 of 3

TEST PARAMETER

SPECIFICATION

Pre-Test
Calibration

Post-Test
Calibration

5. CHEST IMPACT TESTS:

Continued: ‘

b. Low Speed
(1) Probe Speed - - -} 13.86-14.14 fps 13.89 13.88
(2) Peak Deflection - 1. 1Y maximum .96 1.08
(3) Peak Resigtive ‘
Force — - = - - = 1450 1bs. maximum 1128 1164
(4) Internal
Hysteresis — — — 50 to 70% 51 60
6. KNEE IMPACT TESTS:
a. Right Side
(1) Probe Speed - - -| 6.76 to 7.04 fps 6.98 6.93
(2) Maximum Force ~ —| 1850 to 2500 !bs. 1870 2330
(3) Time Above 1000f- 1.7 ms minimum 1.9 1.7
b. Left Side ‘
(1) Probe Speed — - - | 6.76 to 7.04 fps 7.03 7.02
(2) Maximum Force — —| 1850 to 2500 lbs. 1955 2405
(3) Time Above 10004~ 1.7 ms, minimum 1.8 1.8
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TABLE B-2— PART 572 ATD CERTIFICATION TEST DATA, SUMMARY

NHTSA ATD |.D. NO.: 465
LABORATORY TECHNICIAN:

M. Poindexter

Sheet 1 of 3 Catibration | Corteration
Date of ATD Calibration — — — — - - — — — — _ 07/08-07/09/83 08/15-08/17/83
Calibration SequentialtNumber For Dummy — — — 3 b
Temperature in Lab. (Spec. = 66 to 78° F) = -] 72 - 78°F 72 - 78
Relative Humidity in Lab. (Spec. = 10 to 70%) 38 - 563 52 - 56%
TEST PARAMETER SPECIF ICATION /////ﬂ///// g
1. HEAD DROP TEST: '
a. Peak Resultant Accel., -| 210 to 260G 250 241
b, Peak Lateral Accel. — - <106 5.2 7.5
C. Time above 1006 — -~ - -| 0.9 to 1.5 ms 0.9 1.3
2. NECK BENDING TEST:
a. Pendulum Speed — -~ - - | 21.5 to 25.5 fps 21.5 21.5
b. Pendulum Avg. Decel.
(over t3 - t2) - - - - ‘20 to 240 24 24
c. Peak Resultant Head
Acceleration = = = - - 266 max imum 26 26
d. Pendulum Decel. (tz-tl) <3 ms 1.4 0.4
. e. Pendulum Decel. (t3—t2) 25 to 30 ms 26.6 28. 4
f. Pendulum Decel, (th—t3) <10 ms 10 7.2
g. Pendulum Direction
Reversal Time — — - -~ ~ 2123 ms N/A N/A
h. Max. Head Rotation - - 63 to 73° 66 64
i. Chordal Displacement;
I-lead_ Rotation Angle — -
0° Time -2 to 2 ms 0 , 0
Displ. -.5 to .5 in. 0 0
30° Time 25.6 to 34.4 ms 26.6 318
Displ. 2.1 to 3,1 in. 2.8 2.0
60° ’ Time 40.3 to 51.7 ms 42. 8 47,4
Displ. 4.3 to 5.3 in. 5.0 4.9
Max imum Time 53.2 to 66.8 ms 55.2 £3.8
(¢4 °) Displ. 5.0 to 6.0 in, 5.5 5.3




TABLE B—2- PART 572 ATD CERTIFICATION TEST DATA, SUMMARY (CONT'D)

NHTSA ATD [.D. NO.:

4es

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 67 68.2
Disp. 4,3 to 5.3 in. 4.9 4,9
30° Time B85.4 to 104.6 ms 86 85.8
Displ. 2.1 to 3.1 in. 2.2 2.2
0° Time 101.0 to 123.0 ms 101 101
Displ, -5 to 0.5 in. 0.3 -0,5
3. ABDOMINAL COMPRESSION ’
TEST: '
(Preload = 10 pounds) .
a. Force @ 8" = = - ~ =~ 23 - 36 lbs. 26 24
b. Force 8 .75" = = - -~ 36 - 50 ibs. N 36
c. Force @ 1.0" - - - - 50 — 63 Ibs. 57 50
d. Force @ 1,3" =~ - - - 73 — 88 1bs. 88 73
4. LUMBAR FLEXION TEST:
a. Force @ 20° = = - - - 22 to 34 1bs. 32 27
b, Force @ 30° — — -~ — = 34 to 46 bs. 4o 38
d. Force @ 40® = - = = =~ 46 to 58 1bs. 52 53
e. Retuén Angle. - - - =1 12° maximum 12 1n
5. CHEST IMPACT TESTS: .
a. High Speed ’
(1) Probe Speed - - -| 21,78-22.22 fps 21.9 21.94
(2) Peak Deflection - | 1.7" maximum 1.57 1.70
{3) Peak Resistive °
Force — — = — - -~ 2250 lbs. maximum 2215 1802
(4) Internal
Hysteresis - - - 50 to 70% 59 58




TABLE B-2—~ PART 572 ATD CERTIFICATION TEST DATA, SUMMARY (CONT'D)

NHTSA ATD 1.D. NO.:

k65

Sheet 3 of 3

TEST PARAMETER

SPECIFICATION

Pre-Test
Calibration

Post-Test
Calibration

5. CHEST IMPACT TESYS:

Continued:

b. Low Speed
(1) Probe Speed — - —| 13.86-14.14 fps 13.87 13.83
(2) Peak Deflection ~ 1. 1" max imum 1.0 .89
(3) Peak Resistive
Force = - -~ « - ~ 1450 1bs. maximum 1153 1148
(4) Interna} '
, Hysteresis — — — 50 to 70% 57 53
6. KNEE IMPACT TESTS:
a. Right Side
(1) Probe Speed — - - 6.76 to 7.04 fps 6.78 7.02
(2) Maximum Force - -~ 1850 to 2500 1bs. 2390 2410
(3) Time Above 10004- 1.7 ms minimum 2.0 1.9
b. Left Side
(1) Probe Speed - — - | 6.76 to 7.04 fps 6.76 7.02
(2) Maximum Force — - | 1850 to 2500 lbs. 2070 2430
(3) Time Above 1000¢- 1.7 ms. minimum 1.8 1.7
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OCCUPANT RESPONSE COMPARISON 08-/11/83

TO FMUSS REQUIREMENTS
HIC .
VEHICLE OCCUPANT HIC T1 T2 T2-T1 XCOMP.
MARG .
1983 FORD LTD DRIVER 408.65 72.12 113.58' 41.38 W61
1983 FORD LTD PASSENGER ?57.38 73.87 189.12 35.25 .96
¥ VALUES GREATER THAN 1 REPRESENT NON-COMPLIANCE
K
OCCUPANT RESPONSE COMPARISON #8-11/83
TO FMUSS REGUIREMENTS -
CHEST 3 MSEC CLIPPED PEAK
VEHICLE REQUIREMENT RESPONSE ¥ COMP.
MARG .
1983 FORD LTD DRIVER 40 .60 69.10 1.22
1983 FORD LTD . " PASSENGER 60 .00 54.10 .91

¥ ABS(VALUES) GREATER THaN 1 REPRESENT NON-COMPLIANCE



PRINTOUT OF HEADER DATA FOR DIGITAL TAPE

88/11/783MSEDTNH2282021 140 10 ACQUIRE OAR DATA PLUS EVAL. COMPL., TO AMVSS 212,381

86.8  999.9ASHDRY 99FHTUMBENG

ICOMB. TST-0MR, 212,381
NCAVSB35.2

210237834~1LF3,366LITERS AR4D3563186.6194.873.048.450THP
35.2 8 @12FDANBY?? 61.825.826.227.126.825.526.486.827.1

AcCB o066 0.8

érRe 8.0 68

415CD 0 6 858M BHUNANOID 445
412CD 0 € B858H GHUMANDID 444

S92LCBANBDY 9999

S81AC 1 1HED 4006 1680  ,72868 348  1256‘SX35.26000
Se2CE 1HED 2006 1606  .72850 348  12567SY 0.9600D
SBMCO1IHED 306 1608 72860 348  1256°SZ €.9600D
XBAACO11CST 4080 1688  .72860 368  125675X35.2600D
SOACE1ICST 2800 1680 .72840 368  123G'SY 9.8G000
S86ACH 1 ICST 4008 1608 72866 366  1256°S7 8.96000
S87ACH I2HED 400€ 1608 72840 340  12567SX35.2600D
SBBACO 1ZHED 400¢ 1688 72868 360  12567SY 8.86000
" GOPACE I2HED 4886 1506 .72048 348  125G/S2 9.0G0CD
518ACE120ST 6086 1688  .72868 368  125675X33.26000
S1IAC812CST 2608 1608 .72848 340  1256°SY 0.9600D
SIRCO12CST 4800 1688  .72848 369  1256°SZ 8.8600D
S13LCa1ILFM 9999 1888999.92868 368  125LBSO  GOOD
S14LC81IRFM 9999 1088999.92866 368 1231BSO0  GOOD
© SISLCOI2LFM 9999 1080999.92848 360  120LBSO  GOOD
DIALCBIZRPY 9999 1008999.92840 348  1250BSC  GOOD
SI17ACE INRFF 2886 188 .720848 340  12567SX39. 16000
SIBACOINLRF 2880 189  .72846 348  12567SX35.26000
S1PATBINENG 2086 180 .72848 348  1256°5X35.26000
O28ACEINENG 2866 108  .72869 368  1256‘9X35.2600D
S21ACEINECR 2808 189  .72868 340  1236/5X35.2600D
S22CAINBCL 2806 108  .72840 368  1256YSX35.2600D
S23LC81ILBD 9999 108999.92840 368  125LBSO  GOOD
924LCe11SHB 9999 100999.92840 340  120LBSO  GOOD
S25LCO12L8B0 9999 186999.92340 348  {25LBSO  GOOD
J26L.CE12GHB 9999 100999.92848 368  125UBSC  GOOD
S270Te1ISHB 9999 108999.92368 340 ° 125INCO 6000
J20DTO12GHB 9999 100999.92868 368  125INCO  GOOD
S29LCBANBAT 9999 180999.92860 340  120LBSX  60Q0
J30LCBANBAZ 9999 100999.92848 368  12GLBSX 600D
- J3ILCOANBA3 9999 100999.92848 368  1291BSX  GOOD
S32LCOMNBAY 9999 100999.92860 3¢9  1201BSX  GOOD
S33LCBANBAT 9999 106999.928460 368  125tBSX  GOOD
S34LCEANBAG 9999 100999.92048 368  125LBSX  GOOD
S33LCBANBA? 9999 108999.92868 368  125LBSX  GOOD
SISLCBANBAS 9999 106999.92840 348  1251BSX  GOOD
S37LCEANBA? 9999 180999.92848 348  125LBSX  GODD
. 936LLBANBBE 9999 108999.92868 348  125LBSX  GOOD
SIILLBANBB2 9999 100999.928668 368  123LBSX  GOOD
J40LCBANBB3 9997 100999.928¢40 366  125LBSX  GOOD
JAILCBANBC? 9979 100999.92846 348  125LBSX  60GD
J42LCBANDCE 9999 168999.92848 348  125LBSX 600D
JA3LCEANBC? 9997 100999.92048 348  125LBSX 600D
‘D44LCBANBD ! 9999 100999.92840 349  1250BSX 6000
4SLCBANBD2 7999 100999.92848 348  125LBSX  GOOD
S46LCBANBD3 9999 188999.92858 349  1250BSYX  GOOD
S47LCBANBDY 9999 100999.92848 348  125LBSX 600D
S48LCBANBDS 9999 100999.92860 348  125LBSX  GOOD
S49LCBANBDS 9999 108999.92868 348  125LBSX
J06LCBANBDY 9999 108999.92860 368  125LBSX  GOOD
JSILCBANDBDS 9999 166997.92848 348  I25LBSX  GOOD
108999.92868 366  125LBSX G000

88.914.206.608.618.818.483.864.484. 93PTSTONASRGNDP
16.114.888,910.818.299.985. 184,405, 63PTSTONADPNODP
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