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Section 1

PURPOSE ARD TEST PROCEDURE

This 35 mph frontal barrier impact test is part of the Composite FY 87
Vehicle Barrier Impact Testing Program sponsored by the National Highway Traffic
Safety Administration (NHTSA) under Contract No. DTNH22-87-D-02012. The purpose
of this test was to obtain vehicle crashworthiness and occupant restraint system

performance data for an impact speed in excess of the current 30 mph FMVSS

212/219/301-75 requirements.

The 35 mph frontal barrier impact test was conducted in accordance
with the Office of Market Incentives (OMI) Laboratory Indicant Test Procedure.
Standards Enforcement Indicant Test Program data for FMVSS No. 212, "Windshield
Mounting;" FMVSS No. 219 (Partial), "Windshield Zone Intrusion;" FMVSS No. 301-
75, "Fuel System Integrity;" as well as occupant performance data, are provided

herein.
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Section 2
SUMMARY OF TEST NUMBER MH0401

A load cell barrier consisting of 36 load cells was impacted by
a 1987 Jeep Wrangler YJ 4 W/D at a velocity of 34.8 mph. The test was
performed at the Calspan Corporation Advanced Technology Center on
March 26, 1987. Pre- and post-test photographs of the vehicle and

dummies can be found in Appendix A.

The frontal barrier impact event was documented by one real-time
camera and 16 high-speed cameras. Camera location and other pertinent

camera information can be found in this report.

Two Part 572, 50th percentile male anthropomorphic test devices
(ATDs) were placed in the driver and right-front passenger seating
positions, according to dummy placement instructions specified in

Laboratory Indicant Test Procedure.

Both ATDs were fully instrumented with head and chest triaxial
accelerometers and right/left femur load cells. Seat belt load cells
were also on the driver's and passenger's lap and shoulder belts to
measure dummy torso and pelvic section loading. Both the driver (Serial
No. 749) and passenger (Serial No. 1022) had been used in two previous
tests. The driver in tests MHO300 and MHO201 and the passenger in tests
MHO300 and CHO501. The Injury Criteria Values were not exceeded in these
tests and certification details, along with instrumentation calibration

data, are found in Appendix C.

The 67 channels of data were recorded in six l4-channel FM
tape recorders. Appendix B contains the vehicle, load cell barrier and

dummy response data traces.
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The driver's head struck the steering wheel rim and the HIC

was 758. The maximum chest deceleration over 3 milliseconds was 44 g's

and femur loads were 758 and 1100 pounds.

The right-front passenger HIC was 1229 and maximum chest
deceleration over 3 milliseconds was 40 g's.
1015 pounds.

Femur loads were 783 and
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Table 1

GERERAL TEST AND VEHICLE DATA

VEHICLE YEAR/MAKE/MODEL/BODY STYLE: 1987 - Jeep Wrangler YJ 4 W/D

NHTSA NO.: MHO401 VIN.: 2BCHLB1JXHB502607
BODY COLOR: Red DATE OF MANUFACTURE: 3/27/86
Engine: 4 cylinders; 150 C.I.D.; 2.5 Liters; - cC
X  Gas; - Diesel; ~  Turbocharged
X Longitudinal; - Transverse
Transmission: 5 Speed X Manual; -~ Automaticy X Overdrive
Final Drive: - Front Wheel; - Rear Wheel; X Four Wheel
Date Received: 2-24-87 Odometer Reading: 175.4
-  A/C; X P/sy X P/B; - P/wdo.j - Tilt Wheel
- P/seats; - Cruise Control

Type of Occupant Restraint: 3 Point Continuous Belt System

DATA RECORDED FROM VEHICLE'S TIRE PLACARD:

Tire Pressure (at capacity): Front 30  psi, Rear 30 psi

Recommended Tire Size: P215/75R15

Recommended Cold Tire Pressure: Front 30 psi, Rear 30 psi
Tires on Vehicle: P215/75R15 s Manufacturer: Good Year
Number of Occupants: 2 Front; _2 Rear; _-  3rd Seat; 4 TOTAL
Type of Front Seats: 4 Bucket; ~ Bench; —  Split Bench
Type of Front Seat Backz‘ji___ Fixed; _~ Adj. With - Lever ~ Rot. Knot
Vehicle Capacity Weight (VCW) = - 1bs. (A)
No. of Occupants x 150 lbs, = - 1bs. (B)
Rated Cargo and Luggage

Weight (RCLW) A-B = 200 1bs.
GVWR 3823 1bs, GAWR: Front 2200 1bs, Rear 2500 1bs.
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Table 1
CENERAL TEST AND VEHICLE PARAMETER DATA (cont'd)

WEIGHT OF TEST VEHICLE AS RECEIVED FROM DEALER (WITH MAXIMUM FLUIDS) = UDW:
Right Front = 800  1bs. Right Rear = 800 1bs.
Left Front = 740 1bs, Left Rear = 780 1bs.
TOTAL FRONT WEIGHT = __ 1540 1bs. ( 49.4 % of Total Vehicle Weight)
TOTAL REAR WEIGHT = 1580  1bs. ( 50.6 % of Total Vehicle Weight)

TOTAL DELIVERY WEIGHT = 3120 1bs.

CALCULATION FOR TARGET TEST WEIGHT:
UDW = Unloaded Delivered Weight ( 3120  1bs.)
VCW = Vehicle Capacity Weight (- 1bs.)

DSC = Designated Seating Capacity )

RCLW = 200 1bs.

UDW + RCLW + (2 dummies x 164 lbs./dummy)
3648 1bs.

Target Test Weight

Target Test Weight
WEIGHT OF TEST VERICLE WITH REQUIRED DUMMIES AND POUNDS CARGO:
Right Front = 840 1bs.
Left Front = 800 1bs.

Right Rear

Left Rear

95) 1bs.
1030 1lbs.

TOTAL FRONT WEIGHT =
TOTAL REAR WEIGHT =
TOTAL TEST WEIGHT

1640 1bs. (45.3 % of Total Vehicle Weight)

1980  1bs. (54.7 % of Total Vehicle Weight)
3620 1bs.

Weight of ballast secured in vehicle trunk area = _0 1bs.

VEHICLE ATTITUDE (all dimensions in inches):

Delivered Attitude:
Test Attitude:
Wheel Base:

RF 30.8 LF 31.3 RR 32.3 LR _32.5

RF 30.5 LF 3l.u RR 31.5 LR _31.6

93.5 in.3 C.G. = 51.1 in, rearward of front wheel C/L
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Table 1

GERERAL TEST ANRD VEHICLE PARAMETER DATA (cont'd)

POST-IMPACT DATA:
Type of Test: Frontal Impact

Date of Test: 3/26/87

Ambient Temperature: 50

Temperature in Occupant Compartment:
Windshield Molding Temperature:
Required Impact Velocity Range:

Impact Velocity: primary =
Distance From Front Bumper to

inches; Exiting Speed Trap:

VEHICLE REBOUND AND CRUSH (inches):

12.0

Impact Angle: 0 °
Time of Test: 1155
OF at impact area
70 °F.
70 OF.
3,5 to 355 mph

34.8 wmph, secondary = 34.9 mph

Barrier Face When Entering Speed Trap: 52.0

inches

Vehicle Length:  Pre-test = R 150.5 €y, _150.5 L _150.0
Post-test =R 133.5 € _135.9 L _136.0
Crush = R 17.0 ¢ 14.6 L 14.0
Distance from front of test vehicle to point of impact:
R 39.5 c/L 40.0 L 40.2
VISIBLE DUMMY CONTACT POINTS:
Driver Passenger
Head Upper Steering wheel rim Dash Panel
Chest Steering wheel hub None
Abdomen None None
Left Knee Dash Panel Glove Compartment Door

Right Knee Dash Panel

Glove Compartment Door
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Table 1

GERERAL TEST ARD VEHICLE PARAMETER DATA (cont'd)

Front Rear
left ~ Right Left ~ Right
Not Not
Door Opening Operable Operable
Front
Seat Movement Left Right
. N N
Seat Back Failure nglure nglure
Seat Shift (in.) None None
Glazing Damage
Backlight/Windshield Windshield Intact
7556-6
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Section 3
SUMMARY OF RESULTS OF FMVSS WOS. 212, 219 AND 301-75

° "Windshield Mounting," FMVSS No. 212 Data
° "Windshield Zone Intrusion," FMVSS No. 219 (Partial) Data
° "Fuel System Integrity," FMVSS No. 301-75

3-] 7556-6




FPigure 1

FMVSS RO. 212, "WIKDSHIELD MOURTING", DATA SHEET

DETAILS OF WINDSHIELD MOUNTING SUCH AS RETENTION METHOD, TRIM TYPE, ETC.:

Windshield is bonded in place and has a half inch plastic molding around

the perimeter.

FMVSS 212 REQUIREMENTS: The Post-Test periphery retention amount must be at least

75% of the Pre-Test periphery mesurement for vehicles NOT
equipped with automatic restraints, and 50% for each side
of windshield for vehicles equipped with automatic
restraint systems for front occupants.

FMVSS 212 TEST DATA:

WINDSHIELD PREIPHERY

PRE-TEST (in.) POST-TEST (in.) | PERCENT RETENTION

—— e ———
e ———

RIGHT SIDE

68.7 68.7 100%

LEFT SIDE 68.7 68.7 100%
TOTAL 137.4 137.4 ‘ 100%

AREA OF RETENTION FAILURE:

? WIDTH OF MOLDING
INDICATED

FAILURE DETAILS:

None

FRONT VIEW
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Figure 2

FMVSS NO. 219, (PARTIAL) "WINDSHIELD ZONE IRTRUSION,"™ DATA SHEET

PROTECTED ZONE LOWER EDGE REQUIREMENT:

The lower edge of the protected zone is determined by placing a 6.5" dia. rigid
sphere weighing 15 pounds in a position such that it simultaneously contacts the
inner surface of the windshield and the top surface of the instrument panel
including padding. The locus of points is drawn on the inner surface of the
windshield contacted by the sphere across the width of the instrument panel. From
the outermost contactable points, extend the locus line horizontally to the edges
of the windshield, and then draw a line on the inner surface of the windshield
below and 1/2" distant from the locus line. The LOWER EDGE OF THE PROTECTED ZONE
is the longitudinal projection of this line onto the outer surface of the
windshield.

FMVSS 219 TEST DATA:

|l A= 52.5

E=12.0 6o 12.0"
D=15.5 ' '
I *

Lower Edge of Protected Zone
{marked by tape on windshield)

\ FRONT VIEW
Zero Point

(0,0}
]— C=54.7 —l

DETAILS OF WINDSHIELD GLASS PENETRATION GREATER THAN 1/4'":
(Show location of penetration on above sketch)

| COORDINATES
None X Y
1.
2.
3.
4.
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Figure 3
FPMVSS NO. 301-75, "FUEL SYSTEM IRTEGRITY," DATA SHEETS

TEST VEHICLE NHTSA NO.: MHO401 s TEST DATE: 3/26/87

VEHICLE MAKE/MODEL/BODY STYLE: 1987 Jeep Wrangler YJ

USABLE CAPACITY OF VEHICLE'S FUEL TANK: _15.0 Gallons (figure furnished by
vehicle manufacturer)

TEST REQUIREMENTS:

Test vehicle's engine operated to "run dry" condition, and then a small
amount of Stoddard solvent which has been dyed RED shall be added to the
vehicle's fuel tank. Operate the fuel pump enough to completely fill the
fuel system ahead of the fuel tank, and add 92 to 94% of the stated USABLE
CAPACITY to the fuel tank.

AMOUNT OF STODDARD SOLVENT ADDED TO VEHICLE'S FUEL TANK:

13.9 Gallons which is 93 % of the Stated USABLE CAPACITY.

SOLVENT SPILLAGE MEASUREMENT AFTER 35 MPH FRONTAL BARRIER IMPACT TEST:

Actual Maximum Allowable
From impact until vehicle motion ceases ...... 0 1 oz,
For 5 min. period after vehicle motion ceases. 0 5 oz.
For next 25 minutes at barrier face.....eo0.e. 0 1 0z./] minute

SOLVENT SPILLAGE DETAILS:

None

STATIC ROLLOVER MACHINE ROTATION TIME INFORMATION: (Spec. Range =1 to 3 minutes)

Time reqd. for machine to rotate 90° = 2 minutes, 58 seconds
FMVSS 301-75 Position Hold Time = > minutes, 00 seconds
TOTAL veeeoeocoasoannsnse = 7 minutes, 58 seconds
Next Whole Minute Interval.... = 8 minutes
3_4 7556—6



Figure 3

FMVSS RO. 301-75 TEST DATA....Continued:

VEHICLE STATIC ROLLOVER DATA:

First S5 Minutes
FROM ONSET OF 6th, 7th, 8th.
ROTATION Minute Minute Minute
Maximum Allowable Solvent
Spillage.ceeevaransosnns 5 oz. 1 oz. 1 oz. 1 oz,
w
0 to 90° (filler cap down). 0 0 0 0
80 to 1800 ....eieriocanos 0 0 0 0
180 to 270000l‘00s|00c0'l00 O 0 O O
270 to 3600, ..iiieniiennnnn 0 0 0 0

SOLVENT SPILLAGE LOCATION(S):

None
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II.

Section 4

OMI FIRAL DATA

Occupant and Vehicle Information

OMI DATA

1. Dummy Injury Criteria Data Summary

2. Dummy Positioning Data

3. Seat Belt Positioning Data

4, Seat Belt Performance Assessment Data
5. Driver Dummy to Steering Column Dimensions
6. Camera Locations

7. Vehicle Target Locations

OVR DATA

1. Load Cell Barrier Data

2. Vehicle Accelerometer Data

3. Test Vehicle Measurements

4-1
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Table 2

DOMMY INJURY CRITERIA VALUES

4-2

MAXIMUM ACCELERATION ("G")
HEAD CHEST
X Y z R X Y yA R*
pOMMY (1) -45 | -44 49 71 -40 | -27 | -16 1 44
puMMy (2) -42 {107 54 1120 -27 39 18 | 40
puMMyY (3)
DUMMY (&)
MAXIMUM FORCE -~ FEMUR LOAD (LBS)
RIGHT FEMUR LEFT FEMUR
DUMMY (1) 758 1100
DUMMY (2) 783 1015
DUMMY (3)
DUMMY (&)
MAXIMUM FORCE - SEAT BELTS LOADS (LBS)
SHOULDER STRAP LAP STRAP LAP STRAP
UPPER BELT LOAD | RIGHT BELT LOAD | LEFT BELT LOAD
DUMMY (1) 1778 - 895
DUMMY (2) 1435 655 -
DUMMY (3)
DUMMY (4)
HEAD INJURY CRITERIA**
36 millispcond Max. AVE. ACC. (g)
HIC t, (SEC) ty (SEC) t) T0 tj
DUMMY (1) 758 .08430 .11827 54.9
DUMMY (2) 1229 .10395 .11917 91.8
DUMMY (3)
DUMMY (4)
*DEFINED AS EXCEEDING 0.003 SEC. DURATION
**AS DEFINED IN FMVSS NO. 208
7556-6



Figure 4

PART 572 DUMMY IN-VERICLE POSITION

VEHICLE: 1987 Jeep Wrapgler Y.
BUCKET SEAT BACK TYPE:

TEST NO.: MHO401
SEAT TYPE: ADJUSTER TYPE:
Bench X Manual X
X Bucket Power

Split Bench

Fixed
Adjustable Reclining

DRIVER DUMMY MEASUREMENT ; PASSENGER DUMMY
LOCATION 1022
A - Head Target
B - Knee Joint
C - Approximate B
'H' Point
D - Sill to 1
Reference 5 c
Point
L
art b Lewp
A= 19.8 1in. 5 Degrees A= 20.7 in, 6 Degrees
B = 24,0 in. 99 Degrees B = 22.8 in. 103 Degrees
C = 9.7 1in. 136 Degrees C = 9.3 1in. 132 Degrees
D= 21.0 1in, D 21.0 in.
D
—C —nt
A=t
£ F
g ‘ ) '
LEFT RIGHT
FRONT FRONT
DOOR TOP VIEW DOOR
DUMMY ID
749 1022
A = Left Door to Driver Centerline 12.0 in,
B = Left Door to Center Passenger Centerline - in,
c = Left Door to Right Passenger Centerline 42.4 in.
D = Left Door to Right Door 54.5 in.
E, F = Window Glass Height (Right and Left Must Be Equal) 13.0 in.
7556-6
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Figure 5

OCCUPANRT CLEARARCE DIMENSIONS

DRIVER PASSENGER
HH 22.2 21.6
HW 23.9 23.2
CcD 20.6 20.9
Ccs 13.3 -
KDL 5.1 6.2
KDR 5.2 6.2
SA 21° 20°
TA 25° 23°
KH = Head to Windshield Header
HW = Head to Windshield
CD = Chest to Dash
Cs = Chest to Steering Wheel
KD(L/R)= Knee to Dash (Left/Right)
SA = Seat Back Angle
TA = Torso Angle
HR = Head to Side Roof
HS = Head to Side Window
AD = Arm to Door
HD = Hip to Door
RK = Knee to Knee
DRIVER PASSENGER
HR 9.3 9.7
HS 8.6 9.0
AD 1.7 2.1
HD 4.6 4,2
KK 14.0 12.0
HA 27.8 27.1

b4

HH
HW

o N

?

cs4 /1

$lal

KD
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Figure 6
SEAT BELT POSITIONING DATA

DUMMY'S CENTERLINE

‘D’ RING
- X .
/4
£ SHOULDER BELT PORTION
£
f—— AP BELT PORTION
Y,
PBU | PBL | 1/8" THICK ALUM. PLATE
MALE BLADE
® EMERGENCY LOCKING
RETRACTOR
Y
BUCKLE ASSY. REEL
INBOARD ANCHORAGE OUTBOARD ANCHORAGE
{
FLOORPAN —/

FRONT VIEW OF DRIVER DUMMY

DRIVER DUMMY PASSENGER DUMMY
(inches) (inches)

PBU -- Top surface of alum. plate to

upper edge 12.5 12.2
PBL —-- Top surface of alum. plate to

belt lower edge 9.5 9.0
LAP BELT TENSION
SHOULDER BELT TENSION 2.0 2.0

7556-6




Table 3

SEAT BELY PERPORMANCE ASSESSMERT TEST DATA

BELT LENGTH DATA: Driver Passenger

Belt length from trim panel exit
to bolt hole anchor point for
continuous webbing systems. 100.7 101.0

Should belt length as measured
on Part 572 Dummy. 35.7 35.0

Lap belt length as measured on
Part 572 Dummy. 35.0 36.0

BELT SPOOL-OFF DATA:

As determined by film analysis. 2.0 2.0
As determined mechanically, 1.5" 1.5"
As determined electronically. 2.0 2.1

BELT STRETCH DATA:

Measured electronically between

shoulder belt load cell and the "D" ring. 1.1 in per fr. .5 in. per ft.
Measured Mechanically 0 0
46 7556-6



Figure 7

DRIVER DUMMY TO STEERING COLUMN/WHEEL ASSY. BEFERERCE DIMERSIONS

-/

‘8° POST
L

DOOCR LOCK
L~ STRIKER PIN

SCA

NOTE: RECORD
POSITION OF TILT
STRG. COLUMN

IN REMARKS LEFT SIDE VIEW
SECTION -z

MEASUREMENTS
NR--Distance from tip of dummy's nose to
top rear surface to steering wheel rim 17.7 Inches
NH--Distance from tip of dummy's nose to
center of steering column hub 19.1 Inches
HS--Distance from center of steering column
hub to the forward surface of the door
lock striker pin 25 Inches
SCA--Angle of steering column relative to
the horizontal X axis -65 Degrees
SWA-~Angle of steering wheel relative to
the horizontal X axis Degrees

REMARKS CONCERNING ADJUSTABLE OR TILT STEERING COLUMN IF VEHICLE IS SO EQUIPPED:

b-7 7556-6




Figure 8

CAMERA POSITIONS FOR FRORTAL IHPACTS

NOTE: Camera Information Shown on Table 4

FIXED COLLISION BARRIER

414 #13

PAY JAY ¥l
““_—" #1060 ‘¢

"3:31 m

"3[:] ] ] ] £10
— {f15
49
X l —
A‘
#5 and #6
Test Vehicle > B LY

" ——/ N—r12

#17 €— Concrete Test Fad

l¢— Monorail &
Tow Cable

L AN M_

Top View
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FPigure 9

VEHICLE TARGET LOCATIONS

5.0
5.0

REF.
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Figure 10

LOAD CELL LOCATIONS OR FIXED BARRIER

36 Load Cells
4 Rows
9 Columns

6 Groupings (6 cells/group) FIXED BARRIER

CENTERLINE\ /EXTEN81ON ASSEMBLY

PLYWOOD FACE ON
STEEL FRAME | 18"

38.75"

6 GROUPS OF 6 LOAD CELLS EACH

Group 4 Group 5 Group 6
Cl thru D3 C4 thru D6 C7 thru D9
Group 1 Group 2 Group 3
Al thru B3 A4 thru B6 A7 thru B9

The following data is presented in Appendix B:
(1) Data from 36 individual load cells

(2) Total or Sum of 36 individual load cells
(3) Data from 6 Groupings shown above (6 cells/group)
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Figure 11

VEHICLE ACCELEROMETER LOCATIONS

pg— 29.3

ha— 33, ot

 32. TOP VIEW

ci'aﬁ

T—L_?J

24 . 5—ta-24 .5

1 e
P (4,9 ]
d 101.2 >
ACCELEROMETER DIRECTION

NUMBER* ACCELEROMETER LOCATION X Y Z

1 Left Rear Seat Crossmember X

2 Right Rear Seat Crossmember X

3 Top of Engine X

4 Bottom of Engine X

5 Right Disc Brake Caliper X

6 Left Disc Brake Caliper X

7 Instrument Panel X

*The accelerometer pack number can be correlated with the vehicle response data
traces found in Appendix B.
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Figure 12

TEST VEHICLE MEASUREMERTS

REAR DATUM REFERENCE

TO EDGE OF DOOR
~1 (EVEN NUMBER FOR

LENGTH OF SS oS oE Pa——RIGHT SIDE AND
ENGINE BLOCK X1 ’0 0 ODD NUMBER FOR
M Xg9. ~ LEFT SIDE)
1N

TO TRAILING EDGE
BEHIND DOOR
(RIGHT/LEFT SIDE)

TO LEADING EDGE
S~IN FRONT OF DOOR
(RIGHT/LEFT SIDE)

X18,20
(RIGHT/LEFT SIDE)

TO HEADLINER

CENTER OF \xw .
STEERING
COLUMN—-/-

X1
TO ‘A’ POST

REAR DATUM
REFERENCE AT
CENTER OF REAR

, X14,15

X16 BUMPER
TO STEERING COLUMN TO BOTTOM OF
‘A’ POST

(RIGHT/LEFT SIDE)
TO FIREWALL (RIGHT/LEFT SIDE)

413 7556-6
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Therefore, measurements may not be equal.
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Appendix A

PHOTOGRAPHS

7556-6




MH

IA INOWA 1SH1-H¥d T-Y¥ #andyy

T556-6

]
"
~
»
o

YT T

o




A AN
ARLA INOL LSHEI-LS08
AL=I80d& =%
7=% 2Infrg




MLA HUIS LaAT L5HL-C £=V 3andiy







IHNTE [SEI-SRd  C-V aindpg

TERDR

e




ot F ol
T L
i EHDTE .
28 Ledl=15
L50d
L3 r_ll..
G-y =Ind13

?lliuunlnxis

g gt A




MATA HALNYAD-AWHHL SEOHS SEOIE ISdi-dHd [-F 9anoid




ERE A
R
S




2AnHET




MITA FAIUVIO-TTHEL WVIY

SRR




1891-IS0d FI-V #and1j

7558~-h










WD IRTANE ISHI-150d p1-V 2andyd

55~

i




.
.
i

o




:"\—F_.

P~




r:-l".

53

et h 1 B




META AOSRETEIONG EA SREE i #1-¥ 2anBii




METN FIOHEICNT FHIS-IN0¥E 1S3Ti=I80

Satid g







SETS AJOBMIONT ¥VIM IS3I<150d TgoV aandiz

= &

L




75566




-
gl

351




ALY




=

v SOLLISOd 3

95




ToyG—Ty



Tyt




META BOTESLXN] OGNV HHONHSSVd ISHI-HdEd £7-%







Appendix B

VEHICLE, LOAD CELL BARRIER AND DUMMY RESPONSE DATA
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VEHICLE DATA

TEST NO.

MHO0401

FILTER CHANNEL CLASS

60
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TEST NO. MH0401

LOAD CELL BARRIER DATA
FILTER CHANNEL CLASS

60
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TEST NO. MHO0401

HEAD ACCELERATIONS
CHEST ACCELERATIONS
FEMUR FORCES

BELT LOADS

FILTER CHANNEL CLASS

DUMMY DATA
1000
180
600
60
B-66
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Appendix C

DUMMY CERTIFICATION TESTS

c-1 7556-6



Appendix C contains the results from certification
tests performed on the 50th percentile male anthropomorphic test
devices utilized for this crash test. The results indicate that
the dummies meet all of the performance requirements of the six
standard tests as specified in 49 CFR Part 572, Federal
Register, Volume 42, No. 25, dated February 7, 1977.

The tests were conducted at the Dummy Certification
Test Facility of Calspan Corporation, Advanced Technology
Center. A summary of the test results, Part 572 specifications
and instrument calibration information is included in the
Appendix.

Dummy serial numbers and certification dates are:

Serial No. Completion Date
749 2/24/87
1022 2/24/87

Electronic Test Equipment

The complement of signal conditioning recording and
display equipment in conjunction with dummy certification
testing can be found in New Car Assessment and Standards
Indicant Testing Final Report, Report No. 6525-V-1.

“tu
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PART 572 DUMMY CONFIGURATION AND PERFORMANCE VERIFICATION DATA
—_— e e

NETSA DuMMY 1.D. NO.: 749
1. CONFIGURATION VERIFICATION DATA:

—¥

SH

! / |
-
KV
P.572 PRE-TEST POST-TEST
SPECIFICATION (if recuired) (if recuired)
DATE OF CONFIGURATION VERIFICATION 9_94_R7
VERIFICATION NUMBER FOR DUMMYZ ///////////A ] i
SH - Seated Height- ¢ = = = = = = 35,6 to 15.8" 35.7
SP - Shoulder Pivot Height- = = = |21.8 to 22.4" 292
HP - Hip Pivot Height « = = = = = 3.9" ref. 24
KH - Knee Pivot from back line- « |20.1 to 20,7" 20.6
KV - Knee Pivot from floor- = = - |19.3 to 19.9" 19.6
Sw - Shoulder Width = = = = = = = |17.8 to 18,4" 18.1
HW = Hip Width- = = = = = = = = = |14.0 to 15.4" 15.2

TECHNICIAN'S NAME: D, W, Hess

% Sequential number beginning with "1" at the start of each
fiscal year's crash test program

C-3 7556-6




DUMMY CONF1G. & PERF. VERIF. DATA....Continued:

e ——————

11, PERFORMANCE VERIFICATION DATA: _ NHTSA DUMMY 1.D., NO.: 749
TECKNICIAN'S NAME: D W. Hess
PRE-TEST POST-TEST
(if required) (if required)
DATE OF PERFORMANCE VERIFICATION-ececcccoccccas 2/24/87
SEQUENTIAL VERIFICATION NUMBER FOR DUMMY#eveo-o 1
VERIF, LAB. TEMPERATURE (66 to 78°F Ramge)====" (¢ 7, °F, °F.
VERIF. LAB, HUMIDITY (10 to 70% Range) 22-28 % %
TEST PARAMETER SPECIFICATION
1. HEAD DROP TLST~--
é. Peak Resultant Accel.-]|210 to 260G 243 g
b. Peak Lateral Accel,- -| = - 10G 6 o
¢. Time above 100G « = ={0.9 to 1.5ms 1.12 ms
2. NECK BENDING TEST--
a. Pendulum Speed - - - -}21,35 to 25.5 {fps 22.66 fps
b. Pend. Avg. Decel. over
ty =t 20 to 240G 24 g
¢. Peak Rerultant Head
Acceleration = » « = «] 260 max, 24 g
d. Pendulum Decel.(ty-t))| < - 3ms 2 ms
e. Pendulum Decel.(t3-tz) 25 to 30 ms 28.5 ms
f. Pendulum Decel.(t, ~t3){ X - 10ms 8 ms
g. Max. Head Rotation - -| 63 to 73° 79°
h. Chordal Displacement=-
Head Rotation Angle-
0° Time~- ={=2 to 2 ms 0.0 ms
Displ.-|-.5 to .5" 0.0"
30° Time- =|25.6 to 34.4ms 30 ms
Displ.-|2.1 to 3.1" 2.8"
60° Time- =|40.3 to 51.7ms 45.6 ms
Displ.~|4.3 to 5.3" 5 g
Maximurm Time~ -(53.2 to 66.8ms 61.5 ms
{ 72°) Displ.-|5.0 to 6.,0" 5.5"

#beginning with "1" at the start of each fiscal year's crash test program

7556-6



DuUMY CONFI1G. & PERF. VERIF, DATA....Continued:
— e

p—————

11. PERFORMANCE VERIFICATION DATA (Comtinued)

TECHNICIAN'S NAME:

DL

Hesa

NHTSA DUMMY 1.D. NO.:

749

TEST PARAMITER

SFECIFICATION

Pro-Test
(Lf vequired)

Post-Test
(1f required

2.

3.

ABCCYINAL COMPRESSION
T

NECK BENCING TEST..ee
Cortinued:

h., Chordal Displacement:
Head Rotation Angle--

Same———

-

(Prelocad s 10 pounds)

Be rere. . 05"-

600 Time 67.0 to 83.0 me 78.5 ms
Displ. k,3 ¢0 5.3 in. 4.5"

200 Tipe 85.k to 104.6 ms 94.5 ms
Displ. 2.1 to 3.1 in. 2.3"

0° Tee 101.0 to 123.0 =& 108.5 ms
Displ. «.5 to 0.5 in.’

v. Force @ 75"

c. Force € 1.0"

23 to 36 1bs. 28.5 1bs.
36 to 50 lbe. 40.0 1bs.
50 ¢o 63 lbs, 58.5 1bs.

4. Force 8 1.3

LUVBAR FLEXJON TEST:

a. Force 8 20° = = = - «

e ee=o 73 ¢to 88 lbs. 82 1bs. '

b. Torce 8 X0 = = - =

e. Force @ 40%- = = = = 4

22 to 3 1lds. 30 lbs.
i to b€ 1lbe. 39 1bs.
LE to SB 1vs. 46.5 1bs.

d. Betun Angle = = - = 4 12° saximue 6.5°

Se

CEEST DMPACT TESTS:

a. Bigh Speed

(1) Probe Speed- - = 4 21.76-22.22 fps 22.14 fps
(2) Peak Deflection- 4 1.7 axximue 1.5"
(3) Peak Resistive

Force- = = = = = 4 2250 1bs. mxisus 2184 1bs.
(4) Intermal

Eysteregis - - = 4 50 to 7% 50.1%

N
b. lov Speed T ——

(1) Probe Spesd- = = 4 13.86-1k. 1k fpa | 14.12 fps
(2) Peak Deflection- < 1.1" saximus go"
(2) Peak Rexistive

’o".------‘ 1“% m. um ]326 1bs.

O to K 61.1%

(4) Intermal Eyster. «

C-5
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DUM CONF1G, & PERF., VERIF. DATA....Continued:

131. PERFORMANCE VERIFICATION DATA (Continued)

TECHNICIAN'S NAME: D. W. Hess

TEST PARAMETLR
e ————

Pre=-Test
EPECIFICATION (4f zequired)

RHTSA DUMMY 1.D. NO.: 749

Post-Test
(if required

6. KNIE DPACT JLSTS:

a. Right Bide—

(1) Prode Speed - - =
(2) Maxizuz Yorce - -

€.76 to 7.0+ fps 7.01 fps

1850 to 2500 lbsd 2250 1bs.

(%) Time Above 1000#-
. ﬁft Side~

(1) Probe Speed = = -

(2) Maxizus Yorce = =

(3) Time Above 10004~

1.7 ns waisum 1.8 IS

€.76 to 7.0k fps 6.95 fps

4850 to 2500 1bvs 1925 1bs.

1.7 88 minimus 2.16 ms

L

C-6
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1ITSA DUMMY 1D NO.

INSTRUMENT CALIBRATION INFORMATION _

749

DUMMY INSTRUMENTS:

1.

CALIB. LAB.

Head Accelerometers --

a. Triaxial unit

b. Uniaxial units
(1) Longitudinal (Ax) -
(2) Lateral (Ay) - - -
(3) Vertical (Az) - - -

Chest Accelerometers --
(Vehicle Crash Test Usage)

a. Triaxial unit - - - - -
b. Uniaxial units
(1) Longitudinal (Ax) -
(2) Lateral (Ay) - - -

(3) Vertical (AZ) - - -

Chest Potentiometer -

Femur Load Cells --
a. Right Side
b. - Left Side

INSTRUMENTS :

1.
2.
3.

Pendulum Accelerometer - - -
Test Probe Accelerometer - - -

Lumbar Flexion Test Push
Force Gauge

Abdominal Compression Test
Force Gauge

Abdominal Compression Test
Displacement Gauge

CALIB. SEQ. NOS. FOR DUMMY: { &
DATE OF
SERIAL  DATE LAST NEXT
MANUFACTURER NUMBER  CALIBRATED  CALIBRATION
7 A (RPUPIVICIPOUG, (RS
Endevco CK54 2-87 8-87
" CK78 2-87 8-87
" CD75 2-87 8-87
NA ] e e | e
CEC A52 2-87 8-87
Endevco CL65 2-87 8-87
CEC A90 2-87 8-87
17 WS IS [ (-
i
} GSE 77 2-87 8-87
" 76 2-87 8-87
CED 18259 2-87 8-87
" 17815 2-87 8-87
Transducer
Inc. 20051 2-87 8-87
BLH 72952 2-87 8-87
CIC 567-11 2-87 8-87
C-7 7556-6




PART 572 DUMMY COﬁFIGURATION AND PERFORMANCE VERIFICATION DATA

NHTSA DUMMY 1.D. NO.: 1022
1. CONFIGURATION VERIFICATION DATA:

?

SH

SP

_& HP \

f
\ KH
KV
N
P.572 PRE-TEST POST-TEST

SPECIFICATION (1f reguired) (if recuired)
DATE OF CONFIGURATION VERIFICATION 2-24-87
VERIFICATION NUMBER FOR DUMMYZ / 1
SH - Seated Height- = = = = = = = 35,6 to 35.8" 35.7"
SP - Shoulder Pivot Heighte = = « 21,8 to 224" 221"
HP - Hip Pivot Height = « = = = = [3,9" ref. 3.9"
KH - Knee Pivot frow back line- = [20.1 to 20.7" 20.5"
KV - Knee Pivot from floor= - = = [19,3 to 19,9" 19.7"
Sw - Shoulder Width = = = = = = = [17,8 to 18,4" 18.1"
HW = Hip Widthe « = = = = = = = = 14,0 to 15.4" 14.9"

TECHNICIAN'S NAME: _D. W. Hess

*x Sequential number beginning with "1" at the start of each
fiscal year's crash test program

C-8 7556-6




DUMMY CONF1G. & PERF., VERIF, DATA....Continued:

11. PERFORMANCE VERIFICATION DATA: NHTSA DUMMY 1.D. NO.: 1022
TECHENICIAN'S NAME: D, W, Hess
PRE-TEST POST=-TEST
(if required) (if required)
DATE OF PERFORMANCE VERIFICATIONe=»eccccscncces 2-24-87
SECUENTIAL VERIFICATION NUMBER FOR DUMMY#eo--< ) ]
VERIF. LAB. TEMPERATURE (66 to 78°F Range)====- 66-72 °F, °F,
VERIF. LAB, HUMIDITY (10 to 70% Range) 29-28 % %
TEST PARAMETER SPECIFICATION =
1. HEAD DROP TEST=-
a., Peak Resultant Accel.-}210 to 260G 260 g
b. Peak lLateral Accel.- = < - 10G 6 o
c. Time above 100G- = - -[0.9 to 1.5ms 1.0 ms
a. Pendulum Speed - - = =|21.5 to 25.5 fps 22.97 fps
b. Pend. Avg. Decel. over
ty -t 20 to 24G 24 g
¢. Peak Resultant Head
Acceleration = = = = 26G max. 26 g
d. Pendulum Decel.(t,-t;}| < = 3ms 2.3 ms
e. Pendulum Decel.(ts-tz) 25 to 30 ms 27.5 ms
f. Pendulum Decel.(t,~ty) < « 10ms 6 ms
g. Max. Head Rotation - -| 63 to 73° 71°
h., Chordal Displacement-=
Heed Rotation Angle-
0° Time- =|=2 to 2 ms 0.0 ms
Displ.=|=.5 to .5" 0.0"
30° Time- ={25.6 to 34.4ms 28.5 ms ,
Displ.-{2.1 to 3.1" 2.5" ?
60° Time- -{40.3 to S51.7ms 43 ms :
Displ.-{4.3 to 5.3" 5.2"
Maximum Time- «|53.2 to 66.8ms 58.5 ms
( 71°) Displ.-{5.0 to 6,0" 6.0"

*beginning with "1" at the start of each fiscal year's crash test program

C-9
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DUMMY CONFIG. & PERF, VERIF. DATA....Continuved:
e #

e ————r——

11. PERFORMANCE VERIFICATION DATA (Continued) NHTSA DUMMY 1.D. NO.:__ 1022

TECHNICIAN'S NAME: DI Hess

I Pre-Test Post-Test
TEST PARAMITER SFPECIFICATION (4f required) | (if required)
2. NECK BDYDING TEST..:-
Cor.tinued:
h. Chordal Displacement:
Eead Rotation Angle--
Displ. 4,3 to 5.3 in. 4.8"
200 ™me 85.4 to 104.6 =8 90 ms
Dil‘pl. 2.1 %o 3.1 i{n. 2.1"
_ _
o° Time 101.0 tc 123.0 me 105 ms
Dl.plo -05 to 005 il..

3, ABICY.INAL COMPRESSION

(Prelcsd s 10 pounds)

a. Force @ 5= = = = = 23 to 36 1be. 24 1bs.
b. Force @ 75" = = = = 4 36 to 50 1lbs. 38.5 1bs.
c. Force 8 1.0" = = = =4 50 to 63 1bs. 56 1bs.
d. Force € 1,3 = = = =<4 73 to 88 1bs, 84.5 1bs. '
4. LUMBAR FLEXION TEST:
a. Force 8§ 20°% - = = = 4 22 %0 sh 1bs. 31 1bs.
b. Force 8 X% = = = = 4 34 to b6 1be, 41 1bs.
c. Force @ 0% = = = = 4 46 to 58 1bs. 47.5 1bs.
d. Beturn Angle = = = = 4 12° maxisun 8.5°
5. CEEST DMPACT TESTS:
s. Bigh Speed
(1) Probe Speed- - = o 21.78-22.22 fps 21.91 fps
(2) Peak Deflection= 4 1.7" saxisur 1.63"

(3) Peak Resistive
Force- = = = = = 4 2250 1bs. mximm| 2028 1bs.

(&) Internal

Eystersgis = == 4 P to 70% 61%
b. lov Speed
(1) Prede Speed= = = o 13,86-14.14 fpa 13.89 fps
(2) Peak Deflecticm= 4 1.1" maximus 1.0"

(3) Peak Resistive
Ferce- = = = = = o 1450 1bs. dsxiwum 1248 1bs.

(‘.) Iﬂtiml h“.ro - ” to n 64.8%
C-10 7556-6




pUMMY CONFIG. & PERF., VERIF, DATA....Continued:
w

11. PERFORMANCE VERIFICATION DATA (Continued) NHTSA DUMMY 1.D. NO.:___1022

TECHNICIAN'S NAME: D. W. Hess

SR Pf.-Tllt POBt-T.lt
I TEST PARAMETER SPECIFICATION (1f required)] (4if zequired)

€. KNEE DMPACT ZESIS:
a. Right Bide~=
(1) Probe Speed - = =] €.7€ to 7.0k fps 6.81 fps
(2) Maximum Yoree = =] 1850 to 2500 lbs 2100 1bs, 4
(2) Time Above 1000#-{ 1.7 ms minisum 1 Zus ]
b. Left Bidew= .
(1) Probe Speed - - =] 6.76 to 7.0k fps 6.96 fps
(2) Maximm Force = =] 1850 to 2500 lds 1900 1bs.
(3) Time Above 1000#-} 1.7 ms winimum ) 2 ms

C-11 " 7556-6




r

NHTSA DUMMY ID NO.

INSTRUMENT

CALIBRATION INFORMATION

1022

A. DUMMY INSTRUMENTS:

1.

1]

B. CALIB. LAB.

Head Accelerometers --

a. Triaxial unit - - - - -
b. Uniaxial units
(1) Longitudinal (A)) -
(2) lLateral (Ay) - - -

(3) Vertical (Az) - - -

Chest Accelerometers --
(Vehicle Crash Test Usage)

a. Triaxial unit - - - - -
b. Uniaxial units
(1) Longitudinal (Ax) -
(2) Lateral (Ay) - - -

(3) Vertical (A ) - - -
Chest Potentiometer - - -
Femur Load Cells --

a. Right Side
b. Left Side

INSTRUMENTS::

1.

Pendulum Accelerometer - - -
Test Probe Accelerometer - -

Lumbar Flexion Test Push
Force Gauge

Abdominal Compression Test
Force Gauge

Abdominal Compression Test
Displacement Gauge

CALIB. SEQ. NOS. FOR DUMMY: / &
DATE OF
SERIAL DATE LAST NEXT
MANUFACTURER NUMBER CALIBRATED CALIBRATION
T T e
Endevco DB47 2-87 8-87
" CX05 2-87 8-87
! " CJ54 2-87 8-87
|
!
l
|
| ONA | omemeee | omeeeee L oooee
; CEC All5 2-87 8-87
Endevco CS09 2-87 8§-87
CEC A29 2-87 8-87
T S e B
GSE 75 2-87 8~-87
GSE 74 2-87 8§-87
CED 18259 2-87 8-87
- CED 17815 2~-87 8-87
Transducer
Inc. 20051 2-87 8-87
BLH 72952 2-87 8-87
CiC 567-11 2-87 8-87
C-12 7556-6




APPENDIX D

VEHICLE OWNER'S MANUAL OCCUPANT RESTRAINT SYSTEM INSTRUCTIONS

D-1 7556-6
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