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SECTION 1

PURPOSE AND TEST PROCEDURE

This 35 mph frontal barrier impact test is a part of the
FY 90 Vehicle Barrier Impact and Testing Program sponsored by the
National Highway Traffic Safety Administration (NHTSA) under
Contract No. DTNH22-87-D-02009. 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 208/212/219/301-75 requirements.

This 35 mph frontal barrier impact test was conducted in

accordance with the Office of Market Incentives (OMI) Laboratory
Indicant Test Procedure, dated 01 September 1986.
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SECTION 2

SUMMARY OF FRONTAL BARRIER IMPACT TESTS

A load cell barrier consisting of 36 cell units was
impacted by a 1990 BMW 325i, 2 door sedan, NHTSA No. ML0500, at a
velocity of 34.8 mph. The frontal impact test was conducted by
Mobility Systems and Equipment Company (MSE) on 13 March 1990.
The general test and vehicle description information is presented
in Tables 1 and 2. Pretest and posttest photographs of the test
vehicle and dummies are shown in Appendix A.

Two (2) Part 572 50th percentlle adult male Anthropomor-
phic Test Devices (ATDs) were placed in the driver and right front
passenger designated seating positions (DSP‘s) according to the
NHTSA test requirements.

The ATD's were instrumented with head and chest triaxial
accelerometers and right/left femur load cells. In addition, load
cells were placed on the driver‘s and passenger‘s lap and shoulder
belts to measure dummy upper torso and pelvic section belt load-
ing. A summary of dummy conflguratlon and performance verifica-
tion test data is presented in Appendix C.

The frontal impact event was documented by one (1) real
time camera and fifteen (15) high-speed cameras. The camera
location data are presented in Table 8.

Sixty-five (65) channels of crash parameters were re-
corded using two (2) FM tape recorders, three (3) computers and
associated data acquisition system. Time history plots of all
recorded channels are presented in Appendix B.

2.1 GENERAL COMMENTS

The 1990 BMW 3251, 2 door sedan, was equipped with a 152
cubic inch, 6 cylinder engine and 5 speed transmission. The test
weight of the 1990 BMW 325i, 2 door sedan, with two (2) 50th
percentile male dummies, instrumentation, and cameras was 3,398
pounds.

The 1990 BMW 325i, 2 door sedan, involved in a frontal
load cell barrier crash at a velocity of 34.8 mph.

The maximum static crush for the vehicle of 20.5 inches
occurred at the centerline of the front bumper. The windshield
was cracked, but no separation was observed. The driver's
front door was opened without the aid of tools. The passenger’s
front door needed tools to open.
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The driver ATD‘s head hit the airbag. The driver's left

and right knees hit the dash panel and steering column. The
driver ATD had a HIC value of 1,036, the maximum chest accelera-
tion (resultant clipped) was 55.7 g’s and the maximum femur loads
were 865 (left) and 853 (right) pounds.

The passenger ATD‘s head hit the dash panel, glovebox
door and sunvisor. His left knee hit the dash panel. Both of his
knees hit the glovebox door. The passenger restraint belt broke
during the impact event, hence, the passenger dummy injury
measurements are not reportable and comparable as NCAP data.

Seat belt spool out, measured mechanically, was 3.0

inches for the driver. The passenger belt broke during the impact
event.,

The inboard and outboard track latching devices of the
front seats remained latched. The up/forward - down/rearward seat
adjustment released allowing the driver and passenger seats to
move up and forward from their original, preimpact position.

There were no apparent visual indications of any stod-
dard solvent leaks.

Each of the test vehicle’s front outboard seating posi-
tion was equipped with a manual 3-point continuous webbing belt
system with an additional supplementary restraint system on the
driver’s side which consisted@ of an airbag unit.
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Data Table No.

VEHICLE YEAR/MAKE/MODEL/BODY STYLE:

VEHICLE NHTSA NO.:M L 0 5 0 0

1 Test Vehicle Data

1990/BMW/325i /2 DOOR SEDAN

VIN:'W BAAA1]131XLECG6 6287

VEHICLE BODY COLCR: SILVER ; MONTH & YEAR OF MANUFACTURE: 10/89
ENGINE: 6 Cylinders; _152 C.I.D; Liters; cc
X Gas; Diesel: Turbocharged
PLACEMENT-- Longitudinal; Transverse (Lateral)
TRANSMISSION: Speed; _X Manual; Automatic; Overdrive

FINAL DRIVE:

Front Wheel Drive _X Rear Wheel Drive;
Four Wheel Drive

DATE VEHICLE AVAILABLE FOR 35 MPH CRASH TESTING: February, 1990

ODOMETER READING:

40

DATA RECORD FROM VEHICLE‘S TIRE PLACARD:

Tire Pressure (at capacity): _33 psi Front;

Recommended Tire Size:
Tires on Vehicle:

195/65R14 89V

miles; OPTIONS: _X A/C;_X P/S; _X P/Wdo.;
- Tilt whl.;

Cruise Control

41 psi Rear

195/65R14 89V ;

Number of Occupants:
Type of Front Seats:

Type of Front Seat Back:

Vehicle Maximum Capacity Loading
No. of Occupants x 150 lbs.- ~ =
Cargo Capacity (A - B )= - - - -
* GVWR - Delivered Weight.

Manufacturer:Pirelli

Front; _3 Rear; 3rd Seat; _5 TOTAL
Bucket; Bench; Split Bench
Fixed; _X Adjustable With _X Lever

Rotating Knob

= 970 lbs. (A)
= 750 1bs. (B)
= 220 1bs.

TEST VEHICLE DELIVERED WEIGHT WITH MAXIMUM FLUIDS:

Right Front
Left Front
Right Rear
Left Rear
TOTAL WEIGHT

127
747
696
692
2862

lbs.
lbs.
1lbs.
lbs

1bs.

TOTAL FRONT

TOTAL REAR

I

1474 1bs.(51.5% of TOTAL)

1388 1bs. (48.5% of TOTAL)
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Data Table No. 1

(Con‘t) Test Vehicle bata

CALCULATION OF TEST VEHICLE TARGET WEIGHT:

Total Test Vehicle Delivered Weight With Maximum Fluids = 2862 1lbs.

Maximum Cargo Carrying Capacity of Test Vehicle*- - - - - 220 1bs.

Weight of Two P.572 Dummies (2 X 164 1lbs.)= = = = = = - = 328 1bs.
TEST VEHICLE TARGET WEIGHT 3410 1lbs.

*300 lbs. for light trucks and MPVs

ACTUAL WEIGHT OF TEST VEHICLE WITH 2 DUMMIES AND CARGO:

Right Front = 800 1bs. TOTAL FRONT = 1639 1lbs.(48.2% of TOTAL)

Left Front = 839 1lbs.

Right Rear = 865 lbs. TOTAL REAR = 1759 1bs.(51.8% of TOTAL)

Left Rear = 894 1bs.

TOTAL WEIGHT= _3398 lbs. (which includes 120 1bs. of cargo ballast

VEHICLE COMPONENTS REMOVED TO

weight placed in the cargo/luggage area)

MEET TARGET WEIGHT:

1. X_ Spare Tire 3.
2. __ Rear Bumper Assembly 4.

TEST VEHICLE ATTITUDE:

X Tail lamp hsg. ___ Rt.Side X Left Side
Rear Seat Assembly

As Delivered----Right Front = 26.4 inches
Left Front = 26.3 inches
Right Rear = 26.8 inches
Left Rear = 26.3 inches
Ready For Test--Right Front = 26.1 inches
Left Front = 25.4 inches
Right Rear = 23.6 inches
Left Rear = 23.9 inches
Test Vehicle Wheelbase: 101.2 inches; C.G.=_49.1 inches rearward of
front wheel centerline
Total Vehicle Length:
Right Side = 154.2 inches
Left Side = 154.0 inches
Centerline = 170.5 inches
6 MSE~90-R9092-N04



Data Table No. 2 Post Crash Test Data

DATA OF 35 MPH FRONTAL BARRIER IMPACT RATING TEST: _03/13/90

TIME OF TEST: _2:45 PM: AMBIENT TEMPERATURE AT BARRIER FACE:
o]

VEHICLE'S OCCUPANT COMPARTMENT TEMPERATURE: 1 F
o
(spec. Range = 66 to 78 F.)
o
VEHICLE WINDSHIELD MOLDING TEMPERATURE: 71 F.

VEHICLE TMPACT VELOCITY: Primary Speed Trap = 34.72 mph
Secondary Speed Trap 34.88 mph
(Specified Range = 34.5 to 35.5 mph)

63 _F

Distance from vehicle‘s front bumper forwardmost surface to barrier face

when--

(a) entering the speed trap
(b) exiting the speed trap

5  ft
1__ft

VEHICLE STATIC CRUSH:

Vehicle Pre-test Length-Right Side =154.2"; C/Line=170.5"; Left Side=154.0"
Vehicle Post-test Length-Right Side=134.8"; C/Line=150.0"; Left Side=138.5"
Vehicle Static Crush --- Right Side= 19.4"; C/Line= 20.5"; Left Side= 15.5"
VEHICLE REBOUND FROM BARRIER FACE:
Vehicle Right Side = 4.3 inches
Vehicle Centerline = 2.1 inches
Vehicle Left Side = 2.3 inches
VEHICLE DUMMY CONTACT POINTS:
DRIVER (I.D. No. 464) PASSENGER (I.D. No. 467)
Strg.Col. |Strg. |Instru. Instru. Knee Glove
Hub Wheel| Panel Panel Assy. | Box Door
HEAD - - - - - NO NO NO YES NO YES
RIGHT KNEE - - LLLLLLLLS)V LSS YES NO YIIIIVi YES
LEFT KNEE - - V1 L//L////0//)V /1217 YES YES ATV YES
VEHICLE DOOR OPENING INFORMATION: RIGHT SIDE LEFT SIDE
OPENED JAMMED OPENED JAMMED
FRONT DOORS = = = = = = = = = = - YES YES YES NO
REAR DOORS = = = = = - = = =« - = N/A N/A N/A N/A

7 MSE-90-R9092-N04




Data Table No. 2 (Cont‘'d) Post Crash Test Data
VEHICLE'S FRONT SEAT MOVEMENT DURING CRASH EVENT:
RIGHT SIDE LEFT SIDE
Seat Cushion Shift - - - - - 1.4 " forward: 0.3 " forward

Seat Adjuster Failure- - -~ - YES : YES

Details of Any Failure:

Vertical seat adjustment which allows up/forward and
down/rearward motion failed to restrain front seats in the ori-
ginal full down/rearward position. This allowed the driver’s
seat to move approximately 0.75 inches upwards and 0.3 inches
forwards and the passenger seat to move approximately 1.25 inches
upwards and 1.4 inches forwards.

OTHER NOTABLE IMPACT EFFECTS:

o The passenger side belt broke during the impact event.
o No solvent leaks were detected. l

o No windshield separation.

8 MSE-90-R9092-N04



SECTION 3
OCCUPANT AND VEHICLE INFORMATION
I. OMI DATA

Dummy Injury Criteria Data Summary

Dummy Positioning Data

Seat Belt Positioning Data

Seat Belt Performance Assessment Data
Driver Dummy to Steering Column Dimensions
Camera Locations

II. OVR DATA

Load Cell Barrier Data
Vehicle Accelerocmeter Data
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Data Table No. 3 FMVSS No. 208 Occupant Crash Protection Data Sheet
VEH. YR./MAKE/MODEL/BODY STYLE: _1990/BMW/325i /2 DOOR._SEDAN

VEH, NHTSA No.:  MLO500

TEST DATE: 03/13/90

MAXIMUM ACCELERATION VALUES:

DRIVER DIRNY #464

PASSENGER DIMMY ¢ 467

tead chamel x  HE AD X |

—66.55 *
Head Channel Y Y ~17.03 *
Head Channel 2 z 56.27 *
HEAD RESULTANT R 82.05 . *
chest chameel x CHEST X _56.13 x
Chest Channel Y Y -10.22 *
Chest Channel 2 —2T -15.73 *
CHEST RESULTANT Rl 55.68 *

TIME INTERVAL (secounds) 0.0627
to *

0.0657

* Passenger restraint belt broke during the impact

event.Hence, the data are not reportable as NCAP data.

HEAD INJURY CRITERIA (HIC) VALUES:

HIC HIC

1036.02 *

t, (seconds) 0.0569 *

t, (seconds) 0.0919 *

Avg. Accel. t; to t, 61.38 *
MAXIMUM FEMUR FORCES:

Right Side (1bs.) FR 852.6 *

Left Side (1lbs.) FL 864.9 *
MAXIMUM SEAT BELT FORCES:

Lap Belt I.AP‘ 1876.1, =

Shoulder Belt SHLDR| :.: *
MAXIMUM SEAT BELT WEBBIKC SPOOL~OUT:

Lap/Shoulder Belt Coumbinstion

3.0 Belt brcke

* Determined mechanically 10
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Data Table No. 4 Test Dummy Positioning Data
PRE-IMPACT DATA:
Make/Model: _BMW/325i
Body Style: _2_ DOOR SEDAN Model Year: _1990
NHTSA No.: MLO500 Color:_SILVER
DATA FROM CERTIFICATION IABEL:
Vehicle Manufacturer: BAYERISCHE MOTOREN WERKE AG

Date of Manufacture: 10/89 ; VIN: WBAAA131XLEC66287 .
GVWR: _3781 1b; GAWR: Front = _1830 1b; Rear = _2116 1b
POST-IMPACT DATA: ()
Date of Test: _03/13/90 Time: _2:45 PM Temperature: 63 F
Required Impact Velocity Range: 34.5 to 35.5 mph
Impact Velocity: Primary = 34.72 mph Secondary = _34.88 mph
Seat Type: _Bucket Adjuster Type: _lever
Bucket Seat Back Type: Adjustable headrests
TECHNICIANS: Enrique Marin
DRIVER DUMMY # |4 6 4[ PASSENGER DUMMY # |4|6|7|
HEAD 17.3 » 18.2 ". HEAD
TARGET _+75.0 +72.0 - TARGET
KNEE 29.1 " 29.0 " KNEE
JOINT -10.0 -10.0 JOINT
APPROX~-__14.9 " 15.0 " APPROX-
IMATE -33.0 -31.0 MATE
IIHII IIH"
POINT HIDrOIXT POINT
FORE AFT AFT FORE
MIDPOINT MIDPOINT
A=_55.3 " _
B=_41.6 " A
C=_27.65" > I i
D=_14.0 " s i g I
¢
E=_13.7 " B —1 -
oI5V !
LATERAL BAR [ \ DOOR
GLASS
= A HEIGHT
ADJUSTABLE :
POINTER
LEFT RIGHT
FRONT FRONT
DOOR DOOR
DRIVER DUMMY § |4]6]4] PASSENGER DUMMY § |[46]7]

11 MSE-90-R9092-N04




Data Table No. 4 (Cont’d) Test Dummy Positioning Data

HSW
HA
HH
HW
CD
CS
HR
HS
AD
HD
KK
Torso

I T | | O | I T VI

HY
T

Head to Steering Wheel (in.)
Head Target to A Pillar (in.)
Head to Windshield Header (in.)
Head to Windshield (in.)
Chest to Dash (in.)

Chest to Steering Wheel (in.)
Head to Side Roof

Head to Side Window (in.)

Arm to Door (in.)

Hip to Door (in.)

Knee to Knee (in.)

and seat back angles

are relative to vertical. (deg.)

REMARKS

ON]N

12

Driver Passenger l ‘
HH 18.3 17.0 \
HW 25.6 25.0
CD 25.3 24.7 '
CS 16.4 N/A
KD I- 7.8 I- 8.8
KD_ R- 7.8 R- 9.3 l
Torso Torso s
Angle 25.0 Angle 25.0
Seat Back Seat Back .
Angle -25.0 Angle -25.0 '
HSW 23.6 N/A

Driver Passenger
HR 6.5 6.4 l
HS 7.3 7.0
AD 3.1 2.4
HD 5.1 5.0 I
KK 14.5 11.7
AA 14.0 9.5
HA 26.1 25.0 .

MSE-90-R9092-N04 I



Dumny's Centerline

PBU { PBL "

Hale Blade

Buckle Assy.

Inboard Anchorage

Floorpan

*D* Ring

——Shoulder Belt Portion

Reel

————Lap Belt Portion

— 1/8" thick alum. plate

— Emergency Locking
Retractor

Outboard Anchorage

FRONT VIEW OF DRIVER DUMMY

DRIVER DUMMY

PASSENGER DUMMY

(inches) (inches)
PBU -- Top surface of alum. plate to belt 14.0 13.5
upper edge
PBL -- Top surface of alum. plate to belt 10.5 10.0
lower edge
LAP BELT TENSION, POUNDS 0.0 0.0
SHOULDER BELT TENSION, POUNDS 0.0 0.0

13
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Data Table 6

Seat Belt Performance Assessment Test Data

DRIVER SIDE PASSENGER SIDE

BELT LENGTH DATA:

PRE-TEST | POST-TEST| | PRE-TEST | POST-TEST
Total belt length from retractor
reel to bolt hole anchor point for Belt
continuous webbing systems - 97.7 97.7 98.0 Broke
Retractor reel to ‘D’ ring as Belt
measured on Part 572 7.0 6.5 7.2 Broke
Shoulder belt length as measured Belt
on Part 572 dummy 33.3 34.5 33.1 Broke
Lap belt length as measured on Belt
Part 572 dummy 25.2 27.3 25.5 Broke
Remainder of belt webbing left on Belt
retractor reel 32.2 29.4 32.2 Broke
BELT SPOOL-OFF DATA:
As determined by film analysis No Data No Data -
As determined electronically NOT MEASURED NOT MEASURED
As determined mechanically 3.0 in Belt Broke
BELT STRAIN DATA:
Measured between male blade
and ‘D’ ring 5.2 Percent Belt Broke
*S = Shoulder

L = Lap
D' Ring

Outboard Anchorag

Belt-Pixed
Teminals
Holding
Extenscaeter

Shoulder Belt Portion

Nale Blade

Buckle Assembly

Reel

Emergency
Locking
Retractor

Outbosrd Anchorage

Licsar Poteaticaeter
For Redundant Lockup
Detection

14

)¢~-Vehicle Centerline

Inboard Anchorage
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NEY

Y
X SCA
LEFT SIDE VIEW
MEASUREMENTS
NR--Distance from tip of dummy’s nose to 21.2 Inches
Top Rear surface of steering wheel rim.
NH--Distance from tip of dummy’s nose to 20.6 Inches
center of steering column hub.
SCA-Angle of steering column relative to 15.0 Degrees
the horizontal X axis.
SWA-Angle of steering wheel relative 67.0 Degrees
to the horizontal X axis.
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Data Table No.8 Camera Location Data

VEH. NHTSA NO.: MLO500 ; TEST DATE: __03/13/90 ; TIME: _2:45 PM
VEH. YEAR/MAKE/MODEL/BODY STYLE: 1990/BMW/325I/2 DOOR SEDAN
CAMERA POS. FILM
CAMERA (in.) ANGLE| PLANE LENS |SPEED
NO. VIEW X Y 2 (deg) | TO HEAD| (mm) | (fps)
TARGET
1 Left Side View -676 |268 57 3 683 50 24
2 Right Side View 351 86 52 0 33% 16 600
3 Left Side View =295 69 35 0 280 16 500
4 Overhead - 1 1-4 124 |-71 127 16 550
5 Pit-Engine 70 3 |- 53 22 *% 16 500
6 _ |pit-Fuel Tank n/a [n/a [n/a | nya | wya N/a | N/A
7 Front-Passenger 13 {-314 |[+104 |-=52 123 50 600
8 Front-Driver - 12 |-14 j+104 |-46 123 50 600
) left Side-Driver - 92 97 82 28 4 50 600
10 Right Side-Passenger 89 1102 82 24 82 50 600
11 Right Side-‘A’ Post 176 16 52 4 178 50 550
12 Ieft Side-‘A’ Post -297 |-36 51 2 287 50 750
13 Onboard-Left Side - 7.51118 20 21 36 16 N/A
14 Onboard-Right Side 7.5]118 20 21 36 16 N/A
15 Left Side-Steering Col.|-361 86 129 16 355 50 600
16 Left Side-Steering Col.|-357 82 111 11 348 50 600
17 Right Side Passenger 147 64 52 8 135 50 700

* film plane to monorail centerline

film plane to barrier face

X
Y
yA film plane to ground

**Pit camera uses refractor lens for imagery.

16
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Data Table No. 8 (Cont'd) Camera Location Dacta
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Data Table No. 9 Vehicle Accelerometer Location and Data Summary

T
|| g

LAY
Engine

\/[;J X

{
{
Centerline 1
i
{
{

TOP VIEw

b -‘-;£z+
A X+
¥ ¥l & 62
5
= =51+ [ e,
> d ) 1
o vl -Disc Brake Caliper
< ¢ LEFT SIDE VIEW ear Seat Cushion Assy,
H Froat Attachment Brkt.
Support
Dimension|Length
(in.) Loc. Maximum Value
A 23.5 No. |Description ) nsec. X+ |msec.
B 23.5 1 Rear seat X-member| -49.3( 28.0 2.4(137.2
C 31.0 @ ILeft Side
D 51.7 2 Rear seat X-member| -40.7{ 31.0 3.9( 16.7
E 36.2 @ Right Side
F 23.2 3 Top of Engine ~169.5| 21.7| 34.6| 32.5
G 58.5 Block
H 97.0 4 Bottom of Engine |-151.7| 20.6]| 75.0| 32.7
J 23.2
5 Disc Brake Caliper|- 82.5| 27.1| 36.3| 49.8
Right Side
6 Instrument Panel -66.81130.5] 60.91134.2
7 Disc Brake Caliper|- 93.7]| 29.3| 57.1{ 51.7
@Left Side
18 MSE-90-R9092~N04



Pre- Post~-

Test Test |Diff.

NO. |MEASUREMENT DESCRIPTION (in.) (in.) | (in.)
X1 |Total Length of Test Vehicle at Centerline 170.5| 150.0] 20.5
X2 |Rear Surface of Vehicle to Front of Engine 155.4] 140.8] 14.6
X3 |Rear Surface of Vehicle to Firewall 129.3| 124.0 5.3
X4 |Rear Surface to Upr. l.eading Edge of Right Door 116.3] 115.4 0.9
X5 |Rear Surface to Upr. leading Edqe of Left Door 116.4) 115.7 0.7
X6 |Rear Surface to ILwr. lLeading Edge of Right Door 116.7| 116.2 0.5
X7 |Rear Surface to ILwr. Ieading Edge of Left Door 116.8] 116.3 0.5
X8 [Rear Surface to Upr. Trailing Edge of Right Door 71.4 70.8 0.6
X9_[Rear Surface to Upr. Trailing Edge of Left Door 71.5 71.0 0.5
X10_|Rear Surface to Lwr. Trailing Edge of Right Door 72.0 71.2 0.8
X1l jRear Surface to Iwr. Trailing Edge of Left Door 72.1 71.7 0.4
X12 |Rear Surface to Bottom ‘A Post on Right Side 116.4] 115.0 1.4
X13 [Rear Surface to Bottom ‘A Post on Left Side 116.5]| 115.3 1.2
X14 |Rear Surface to Firewall on Right Side 124.61 122.0 2.6
X15 |Rear Surface to Firewall on Left Side 127.6) 124.0 3.6
X16 |Rear Surface to Steering Column 100.3 96.7 3.6
X17 |Center of Steering Column to ‘A‘ Post 16.2 18.6| -2.4
X18 [Center Steering Column to Headlining 16.7 18.5| -1.8
X19 |Rear Surface to Riqht Side of Front Bumper 154.2{ 134.8) 19.4
X20 |Rear Surface to left Side of Front Bumper 154.0] 138.5] 15.5
X21 |ILength of Engine Block 28.0 28.0 0.0

19
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Data Table No. 10 (Cont'd) Test Vehicle Measurements

Length of
Engine 8lack

. \ q
3 =Y\ " $“2~ To £dge of Dagr
st “.\\\A':&\ (Even number for

A o \ \\ \1
oY T AT X8, 90 \M rigat side and
P \'\\.\A\XX\\\\'\'\V\\:\ .\\'.\\\\\\ \% add nurber for
I

ONRN \ﬁ left side)

- \‘ "2 To Tratling Edge
\

2 QE\’\}%E"G'?‘\:{‘ Senind Soor
. \\\\.‘ N Right/Left Side
> ')\\\3 Q Ta Leading Edge

WY i Front of Ocor
(Pight/Left Side)

X19,20 (Right/Left Stde)

4
Ctr. of | X138

Ta 'A* Past oo G e vy
i " g AT o [,

' == --.-"‘-‘ s

"@’ P

X12.13

e, ;
= L >l % AT CENTER OF REAR
X16 (Right/Lete s1de)
To Strg. Colum

To Firewall (Right/Left Sida)
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Stoering Column High Speed Camere View

= sin23 ctczé B G Gj
c N ‘——4.—4
Ay /1_\]._, @ A
Jy— acost

CM M e~ BB > S

— AEFT SIOE VIEW |

Time Zero Indicator

i B I 9N |
MM D N>8

LA TACREY & S5 10N

RIGHT ST0E vieuw

\X\ \Y\ \Z\
From Imag. Barrier
BARRIER TARGETS Face Vertical Plane |From Monorail C/I. |Above Ground

A-]1 62.0 21.5 70.5

A-2 66.0 21.5 70.5

A-3 70.0 21.5 70.5
\X\ \Y\ \Z\

From Imag. Barrier
BARRIER TARGETS Face Vertical Plane |From Monorail C/L |Above Ground

B-1 74.0 : 14.7 54.5
B-2 78.0 14.7 54.5
B-3 82.0 14.7 54.5
C-1 119.2 14.7 54.5
c-2 123.2 14.7 54.5
cC-3 127.2 14.7 54.5
D 127.2 22.5 48.3
E 63.0 13.0 35.8
F 48.0 25.9 5.7
G 81.7 25.7 5.5
H 115.5 26.6 5.5
J 115.2 26.6 5.6
K 81.7 25.7 5.8
L 48.0 25.9 5.7
M 127.2 22.5 48.3

NOTE: Diameter of all photo targets is 4",
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Data Table No, 12 load Cell Locations on Fixed Barrier

36 Load Cells
&4 Rows
9 Columns

6 Groupings (6 cells/group) Fixed Barrfer

Centerline
—\ /——Extension Assy.

Plywood Face on
Steel Frame

18"
< 83" 3o

¢ e Ground Surface

2.6" FRONT VIEW

6 GROUPINGS OF 6 LOAD CELLS EACH

Cl thru D3 C& thru D6 C? thru D9

Al thru B3 Aé4 thru B6 A7 thru 39

DATA REQUIREMENTS: (1) Data from 36 individual load cells
(2) Total or Sum of 36 {ndividual load cells
(3) Data from 6 Croupings showm above (6 cells/group)
22 MSE-90-R9092-N04




APPENDIX A

PHOTOGRAPHS

PRETEST FRONT VIEW

POSTTEST FRONT VIEW

PRETEST LEFT SIDE VIEW

POSTTEST LEFT SIDE VIEW

PRETEST RIGHT SIDE VIEW

POSTTEST RIGHT SIDE VIEW

PRETEST RIGHT FRONT 3/4 VIEW
POSTTEST RIGHT FRONT 3/4 VIEW
PRETEST LEFT REAR 3/4 VIEW

POSTTEST LEFT REAR 3/4 VIEW

PRETEST WINDSHIELD VIEW

POSTTEST WINDSHIELD VIEW

PRETEST ENGINE COMPARTMENT VIEW
POSTTEST ENGINE COMPARTMENT VIEW
PRETEST FRONT UNDERBODY VIEW
POSTTEST FRONT UNDERBODY VIEW
PRETEST REAR UNDERBODY VIEW
POSTTEST REAR UNDERBODY VIEW
PRETEST DRIVER DUMMY POSITION VIEW
POSTTEST DRIVER DUMMY POSITION VIEW
PRETEST PASSENGER DUMMY POSITION VIEW
POSTTEST PASSENGER DUMMY POSITION VIEW

PRETEST DRIVER DUMMY & VEHICLE INTERIOR VIEW (Door Open)

POSTTEST DRIVER DUMMY & VEHICLE INTERIOR VIEW (Door Open)

POSTTEST DRIVER DUMMY (ATD) HEAD AND KNEE CONTACT AREA

POSTTEST PASSENGER DUMMY (ATD) HEAD AND KNEE CONTACT AREA

POSTTEST VIEW OF PASSENGER RESTRAINT SYSTEM D-RING
POSTTEST VIEW OF PASSENGER RESTRAINT SYSTEM BROKEN BELT

23
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PRETEST REAR UNDERBODY VIEW
A=17

MEE-80-R2052-N04



POSTTEST REAR UNDERBODY VIEW
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HFOSTTEST DRIVER DUMMY & VEHICLE INTERTOR VILEW (Door Open)
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POSTTEST PASSENGER DUMMY & VEHICLE INTERIOR VIEW (Door Open)
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POSTTEST VIEW OF PASSENGER RESTRAINT SYSTEM D-RING
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APPENDIX B-1

VEHICLE AND DUMMY (ATD) RESPONSE DATA

DATA FILTERING:
ATD Head Channels
ATD Chest Channels
ATD Femur Channels
Vehicle Channels

25
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Class
Class
Class

1000
180
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60

MSE-90~R90922-N04



THIS PAGE INTENTIONALLY LEFT BLANK

— i —;u - WOt SSNERRS cara o . N

26 : . MSE-90-R9092-N04



General Test Information

VERSNO: V2 TGID: 1
TITLE: 1990 35MPH NCAP FRONTAL BARRIER INPACT
TSTOBJ: ACQUIRE NCAP DATA USING TWO INSTR. DUMMIES AND LOAD CELL BARRIER

TSTDAT: 13/MAR/90 TSTPRF: MSE CONNO: DTNH22-87-D-02009

TSTREF: NCA100 TSTTYP: NCA TSTCFN: VIB

TKSURF: ASH TKCOND: DRY TEMP: 71 RECTYP: FMT
LINK: UMB CLSSPD: 34.8 IMPANG: O OFFSET: 0.0
IMPPNT: 9999.9 MEASUR: ENG TOTCRV: 65

TSTCOM: PASS SHOULDER BELT SEVERED BETWEEN D-RING & RETRACTOR APPROX. T=65 MSC

B1-1 MSE-90-~R9092-N04



Vehicle Information

VGID: 2 VEKNO: 1 MAKE: 27 MODEL: 99 YEAR: 90 BODY: 2S
VIN: WBAAA131XLECS6287 ENGINE: V6OIF ENGDSP: 152 CID TRANSM: MR
VEHTWT: 3865 WHLBAS: 101.2 VEHLEN: 170.5 VEHWID: 64.8
VEHCG: 49.1 STRSEP: NO COLMEC: OTH MODIND: P
MODDSC: UNMODIFIED

BX

1: 170.5

2: 155.4

3: 129.3

4: 116.3

S: 116.4

6: 116.7

7: 116.8

8: 7.4

9: 71.5

10: 72.0

1M: 72.1

12: 116.4

13: 116.5

14: 124.6

15: 127.6

16: 100.3

17:  16.2

18: 16.7

19: 154.2

20: 154.0

21: 28.0

VEHSPD: 34.8 CRBANG: 0 PDOF: [y) BHMPENG: NA
SILENG: NA APLENG: NA

DPD

1: 19.1

2: 20.0

3: 1.3

4: 20.9

5: 20.2

6: 18.8

VDI: 12FCAW9 LENCNT:  69.5 DAMDST: 0.0 CRHDST: 21.3
AX

1: 150.0

2: 140.8

3: 124.0

4: 115.4

S: 115.7

6: 116.2

7: 116.3

8: 70.8

9: 71.0

10: 71.2

11: 1.7

12: 115.0

13: 115.3

14: 122.0

15: 124.0

16: 96.7

17: 18.6

18: 18.5

19: 134.8

20: 138.5

21: 28.90

CARANG: 999 VEHOR: 999

VEHCOM: MODEL IS 325i; COLMEC IS TELESCOPING TUBING

Bl1-2 MSE-90-R9092-N04



Barrier Information

Barrier 1D: 3

BARRIG: R

BARSHP: LCB

BARANG: 0

BARDIA: 999.9

BARCOM: 36 50KLB LOAD CELLS ARRANGED IN A 9 WIDE BY 4 HIGH MATRIX.
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Occupant Information

Occupant Group ID: 4 VEHNO: 1

OCCLOC: 01 OCCTYP: PS OCCAGE: 99 OCCSEX: M

MTHCAL: PS5 DUMSIZ: 50

DUMMAN: MFG: HUMANGID SYSTEMS, S/N 464
DUMMOD: UNMODIFIED

DUMDSC: NO COMMENTS

HH: 18.3 HW: 25.6 HR: 6.5 HS: 7.3 ©D

KD: 7.8 HB:999.9 NB:999.9 (B:999.9 KB:999

RESTR1: 3PT RESTR2: ABG
RESTXT: NO COMMENTS
SEPOSN: CN AIRDEP: DP

CNTRH1: NO CNTRH2: NO CNTRC1: NO CNTRC2: NO
T2:
CLIP3M: 55.7 LFEM: 855. RFEM: 853. CSI:

HIC: 1036. Tl: 56.900

OCCCOM:

Bl-4

OCCUT: 999

CNTRL2: NO

SBELT: 2231.

- -4

MSE-90-R9092-N04



Occupant Information

Occupant Group ID: 4 VEHNO: 1

OCCLOC: 02 OCCTYP: P5 OCCAGE: 99 OCCSEX: M OCCHT: 999 OCCWT: 999
MNTHCAL: P5 DUMSIZ: SO

DUMMAN: MFG: HUMANOID SYSTEMS, S/N 467

DUMMOD: UNMOD{FIED-

DUMDSC: NO COMMENTS

HH: 17.0 HW: 25.0 HR: 6.4 HS: 7.3 CD: 24.7 CS:999.9 AD: 2.4 HD: 5.0
KD: 9.1 HB:999.9 NB:999.9 CB:999.9 KB:999.9

RESTR1: 3PT RESTR2: NON

RESTXT: NO COMMENTS

SEPOSN: CN AIRDEP: NA

CNTRH1: DP  CNTRH2: NO CNTRC1: NO CNTRC2: NO CNTRL1: OP CNTRL2: NO
HiC: Ti: 93.900 T2: 110.300

CLIP3NM: LFEM: RFEM: CSI: S48. (BELT: 1970. SBELT: 3962.

OCCCOM: SHOULDER BELY SEVERED UNDER HIGH LOAD APPROX T=65. MSEC.
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Instrumentation Information

Inst. Group ID: 5 VEHNO: 1 CURNO: 001
SENTYP: AC SENLOC: 01 SENATT: HDCG
AXIS: XL - UNITS: G'S PREFIL: 1650
INSMAN: MFG: ENDEVCO, MODEL: 7264-200, S/N: AT34
CALOAT: 17/JAN/90 INSRAT: 200 CHLMAX: 33
NFP: -300 NLP: 2999 DELT: 100
INSCOM:

Instrumentation Information

Inst. Group ID: 5 VEHNO: 1 CURNOD: 002
SENTYP: AC SENLOC: 01 SENATT: HDCG
AXIS: YL UNITS: G'S PREFIL: 1650
INSMAN: MFG: ENDEVCO, MODEL: 7264-200, S/N: BB91H
CALDAT: 17/JAN/90 INSRAT: 200 CHLMAX: 9
NFP:  -300 NLP: 2999 DELT: 100
INSCOM:

Instrumentation Information

Inst. Group ID: 5 VEHNO: 1 CURNO: 003
SENTYP: AC SENLOC: 01 SENATT: HDCG
AXIS: ZL UNITS: G'S PREFIL: 1650
INSMAN: MFG: ENDEVCO, MODEL: 7264-200, S/N: BF82H
CALDAT: 17/JAN/9O INSRAT: 200 CHLMAX: 28
NFP: -300 NLP: 2999 DELT: 100
INSCON:

Instrumentation Information

Inst. Group [D: S VEHNO: 1 CURNO: 004
SENTYP: AC SENLOC: O1 SENATT: CHST
AXIS: XL URITS: G'S PREFIL: 1650
INSMAN: MFG: ENDEVCO, MODEL: 7264-200, S/N: BJ28H
CALDAT: 17/JAN/90 INSRAT: 200 CHLMAX: 29
NEP: -300 NLP: 2099 DELT: 100
INSCOM:

Instrumentation Information

Inst. Group 1D: 5 VEHNO: 1 CURNO: 005
SENTYP: AC SENLOC: 01 SENATT: CHST
AXIS: YL UNITS: G*'S PREFIL: 1650
INSMAN: NFG: ENDEVCO, MODEL: 7264-200, S/N: BT28H
CALDAT: 17/JAN/90 INSRAT: 200 CHLMAX: 8
NFP: -300 HLP: 2999 DELT: 100
INSCOM:

Bl-6

INIVEL: 34.8
DASTAT: AM :

INIVEL: 0.0
DASTAT: AM

INIVEL: 0.0
DASTAT: AM

INIVEL: 34.8
DASTAT: AM

INIVEL: 0.0
DASTAT: AM

MSE-90-R9092~N04
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Instrumentation Information

Inst, Group ID: S VEHNO: 1 CURNO: 006

SENTYP: AC SENLOC: 01 SENATT: CHST

AXIS: 2L UNITS: G*'S PREFIL: 1650

INSMAN: MFG: ENDEVCO, MODEL: 7264-200, S/N: AE29

CALDAT: 17/JAN/90 INSRAT: 200 CHLMAX: 8 INIVEL: 0.0
NFP:  -300 NLP: 2999 DELT: 100 DASTAT: AM
INSCON:

Instrumentation Information

Inst. Group 10: 5 VEHNO: 1 CURNO: 007

SENTYP: LC SENLOC: 01 SENATT: FMRL

AXIS: XL UNITS: LBS PREFIL: 1650

INSMAN: NFG: GSE INC, MODEL: 2430, S/N: 634

CALDAT: 16/JAN/90 INSRAT: 3000 CHLMAX: 29 INIVEL: 0.0
NFP: -300 NLP: 2999 DELT: 100 DASTAT: QO

INSCOM: NOISE APPEARS BEFORE DATA FROM T=0 TO T=48 MSEC.; UNKNOWN CAUSE

Instrumentation Information

Inst. Group ID: 5 VEHNO: 1 CURNO: 008

SENTYP: LC SENLOC: 01 SENATT: FMRR

AXIS: XL UNITS: L8BS PREFIL: 1650

INSMAN: MFG: GSE INC, MODEL: 2430, S/N: 735

CALDAT: 16/JAN/90 INSRAT: 3000 CHLMAX: 29 INIVEL: 0.0
NFP: -300 NLP: 2999 DELT: 100 DASTAT: QD

INSCOM: NOISE APPEARS BEFORE DATA FROM T=0 YO T=48 MSEC.; UNKNOWN CAUSE

Instruvnentation Information

inst. Group ID: 5 VEHNO: 1 CURNO: 009

SENTYP: AC SENLOC: 02 SENATT: HDCG

AXIS: YL UNITS: G*'S PREFIL: 1650

INSMAN: MFG: ENDEVCO, MOOEL: 7264-200, S/N: BJ61H

CALDAT: 17/JAN/90 INSRAT: 200 CHLMAX: 78 INIVEL: 34.8
NEP:  -300 NLP: 2999 DELT: 100 DASTAT: AM
INSCOM:

Instrumentation Information

Inst. Group ID: 5 VEHNO: 1 CURNO: 010

SENTYP: AC SENLOC: 02 SENATT: HDCG

AXIS: YL UNITS: G*S PREFIL: 1650

INSMAN: MFG: ENDEVCO, MODEL: 7264-200, S$/N: BG95H

CALDAT: 17/JAN/90 INSRAT: 200 CHLMAX: 9 INIVEL: 0.0
NFP: -300 NLP: 2999 DELT: 100 DASTAT: AM
INSCOM:
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Instrumentation Information

Inst. Group ID: 5 VEHNO: 1 CURNO: 011

SENTYP: AC SENLOC: 02 SENATT: HDCG

AXIS: 2L UNITS: G'S PREFIL: 1650

INSMAN: MFG: ENDEVCO, MODEL: 7264-200, S/N: BJ54H

CALDAT: 17/JAN/90 INSRAT: 200 CHLMAX: 24 INIVEL: 0.0
NFP: -300 NLP: 2999 DELT: 100 DASTAT: AM
INSCOM:

Instrumentation Information

Inst. Group ID: S VEHNO: 1 CURNO: 012

SENTYP: AC SENLOC: 02 SENATT: CHST

AXIS: Xt UNITS: G*'S PREFIL: 1650

INSMAN: MFG: ENDEVCO, MODEL: 7264-200, S/N: BJ27H

CALDAT: 17/JAN/90 INSRAT: 200 CHLMAX: 38 INIVEL: 34.8
NFP:  -300 NLP: 2999 DELT: 100 DASTAT: AM
INSCOM:

Instrumentation Information

Inst. Group ID: 5 VEHNO: 1 CURNO: 013

SENTYP: AC SENLOC: 02 SENATT: CHST

AX1S: YL UNITS: G'S PREFIL: 1650

INSMAN: MFG: ENDEVCO, MODEL: 7264-200, S/N: BG78H

CALDAT: 17/JAN/S0 INSRAT: 200 CHLMAX: 26 INIVEL: 0.0
NFP: -300 NLP: 2999 DELT: 100 DASTAT: AM
INSCOM:

Instrumentation Information

Inst. Group ID: 5 VEHNO: 1 CURNO: 014

SENTYP: AC SENLOC: 02 SENATT: CHST

AXIS: 2L UNITS: G'S PREFIL: 1650

INSMAN: MFG: ENDEVCO, MODEL: 7264-200, S/N: AR3®

CALDAT: 17/JAN/90 INSRAT: 200 CHLMAX: 14 INIVEL: 0.0
NFP:  -300 NLP: 2999 DELT: 100 DASTAT: AM
INSCOM:

Instrumentation Information

Inst. Group 10: 5 VEHNO: 1 CURNO: 015
SENTYP: LC SENLOC: 02 SENATT: FMRL
AXIS: XL UNITS: LBS PREFIL: 1650
INSMAN: MFG: GSE INC, MODEL: 2430, S/K: 550
CALDAT: 16/JAN/90 INSRAT: 3000 CHLMAX: 17 INIVEL: 0.0
NFP: -300 NLP: 2999 DELT: 100 DASTAT: AM
INSCOM:
B1-8 MSE-90-K9092-N04



Instrumentation Information

Inst. Group 10: 5 VEHNO: 1 CURNO: 016
SENTYP: LC SENLOC: 02 SENATT: FMRR
AXIS: XL UNITS: LBS PREFIL: 1650

. INSMAN: MFG: GSE INC, MODEL: 2430, S/N: 559
CALDAT: 16/JAN/90 INSRAT: 3000 CHLMAX: 11 INIVEL: 0.0
NFP: -300 NLP: 2999 DELT: 100 DASTAT: AM
INSCOM:

Instrumentation Information

Inst. Group ID: S VEHNO: 1 CURNO: 017

SENTYP: LC SENLOC: 01 SENATY: LPBO

AXIS: OT UNITS: LBS PREFIL: 1650

INSMAN: MFG: LEBOW, MODEL: 3371, S/N: 333

CALDAT: 16/JAN/90 INSRAT: 3500 CHLMAX: 54 INIVEL: 0.0
NFP: -300 NLP: 2999 DELT: 100 DASTAT: AM
INSCOM:

Instrumentation Information

Inst. Group ID: 5 VEHNO: 1 CURNO: 018

SENTYP: LC SENLOC: 01 SENATT: SHBT

AX1S: OT UNITS: LBS PREFIL: 1650

INSMAN: MFG: LEBOW, MODEL: 3371, S/N: 327

CALDAT: 16/JAN/90 INSRAT: 3500 CHLMAX: 67 INIVEL: 0.0
NFP: -300 NLP: 2999 DELT: 100 DASTAT: AN
INSCOM:

Instrunentation Information

Inst. Group ID: 5 VEHNO: 1 CURNO: 019

SENTYP: LC SENLOC: 02 SENATT: LPBO

AXIS: OT UNITS: L8S PREFIL: 1650

INSMAN: MFG: LEBOW, MODEL: 3371, 'S/N: 330

CALDAT: 16/JAN/90 INSRAT: 3500 CHLMAX: 57 INIVEL: 0.0
NFP: -300 NLP: 2999 DELT: 100 DASTAT: AM
INSCOM:

Instrumentation Information

Inst. Group ID: 5 VEKNO: 1 CURNO: 020

SENTYP: LC SENLOC: 02 SENATT: SHBT

AXIS: OT UNITS: LBS PREFIL: 1650

INSMAN: MFG: LEBOW, MODEL: 3373, S/N: 308 ’

CALDAT: 16/JAN/90 INSRAT: 3500 CHLMAX: 113 INIVEL: 0.0
NFP:  -300 NLP: 2999 DELT: 100 DASTAT: AM
INSCOM:
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Instrumentation Information

Inst. Group ID: 5 VEHNO: 1 CURNO: 021
SENTYP: DS SENLOC: 01 SENATT: SHBT
AXIS: OT UNITS: INS PREFIL: 1650
INSMAN: MFG: ETI, MODEL: LCP12A-12, S/N: 8803-1
CALDAT: 01/MAR/90 INSRAT: 30 CHLMAX: 17
NFP: -300 NLP: 2999 DELT: 100

INSCOM: SEAT BELT ELONGATION, UNITS ARE INCHES/IN. (PERCENTAGE

Instrumentation Information

Inst, Group ID: 5  VEHNO: 1 CURNO: 022
SENTYP: DS SENLOC: 02 SENATT: SHBT
AXIS: OT UNITS: OTH PREFIL: 1650
INSMAN: MFG: ETI, MODEL: LCP12A-12, $/N: 8712-1
CALDAT: 01/MAR/%0 INSRAT: 30 CHLMAX: 38
NFP: -300 NLP: 2999 DELT: 100

INSCOM: SEAT BELT ELONGATION, UNITS ARE INCHES/IN. (PERCENTAGE

Instrumentation Information

Inst. Group ID: § VEHNO: 1 CURNO: 023
SENTYP: AC SENLOC: NA SENATT: BRCL
AXIS: XG UNITS: G*S PREFIL: 1650
INSMAN: MFG: SETRA, MODEL: 111, $S/N: 1103
- . CALDAT: 17/JAN/90 INSRAT: 250 CHLMAX: 57
- NFP: -300 NLP: 2999 DELT: 100
INSCOM:

Instrumentation Information

o Inst. Group ID: 5 VEHNO: 1 CURNO: 024
’ SENTYP: AC SENLOC: NA SENATT: BRCR
s AXIS: XG UNITS: G*'S PREFIL: 1650
- INSMAN: MFG: SETRA, MODEL: 111, S/N: 1124
R CALDAT: 17/JAN/90 INSRAT: 250 CHLMAX: 56
N NEP:  -300 NLP: 2999 DELT: 100
INSCOM:

Instrumentation Information

. Inst. Group ID: 5 VEHNO: 1 CURNO: 025
e . SENTYP: AC SENLOC: NA SENATT: ENGN
_ AX1S: XG UNITS: G*'S PREFIL: 1650
- INSMAN: MFG: SETRA, MODEL: 1138, S/N: 1877
CALDAT: 177/JAN/90C INSRAT: 250 CHLMAX: 113
NFP: <300 NLP: 2999 DELT: 100

INSCOM: TRANSDUCER WIRE SEVERED APPROX. T=89 MSEC.

B1-10

INIVEL: 0.0
DASTAT: AM
BELT STRETCH)

INIVEL: 0.0
DASTAT: AM
BELT STRETCH)

INIVEL: -34.8
DASTAT: AM

INIVEL: 34.8
DASTAT: AM

INIVEL: 34.8
DASTAT: AM

MSE-90-R9092-N04



Instrumentation Information

Inst. Group ID: 5 VEHNO: 1 CURNO: 026

SENTYP: AC SENLOC: NA SENATT: ENGN

AXIS: XG UNITS: G*S PREFIL: 1650

INSMAN: MFG: SETRA, MOOEL: 1138, S/N: 1878

CALDAT: 17/JAN/90 INSRAT: 250 CHLMAX: 97 INIVEL: 34.8
NFP: -300 NLP: 2999 DELT: 100 DASTAT: AM
INSCOM:

Instrumentation Information

Inst. Group 1D: 5 VEHNO: 1 CURNO: 027

SENTYP: AC SENLOC: NA SENATT: DPLC

AXIS: XG UNITS: G'S PREFIL: 1650

INSMAN: MFG: SETRA, MODEL: 111, S/N: 1108

CALDAT: 17/JAN/90 INSRAT: 250 CHLMAX: 110 INIVEL: 34.8
NFP: -300 NLP: 2999 DELT: 100 DASTAT: AM
INSCONM:

Instrumentation Information

Inst. Group ID: 5  VEHNO: 1 CURNO: 028

SENTYP: AC SENLOC: NA SENATT: FLLR

AXIS: XG UNITS: G*S PREFIL: 1650

INSMAN: MFG: SETRA, MODEL: 111, S/N: 1105

CALDAT: 17/JAN/90  INSRAT: 100 CHLMAX: 77 INIVEL: 34.8
NFP:  -300 NLP: 2999 DELT: 100 DASTAT: AM
INSCOM:

Instrumentation Information

Inst. Group ID: S VEHNO: 1 CURNO: 029

SENTYP: AC SENLOC: NA SENATT: FLRR

AXIS: XG UNITS: G'S PREFIL: 1650

INSMAN: MFG: SETRA, MODEL: 111, s/N: 123

CALDAT: 17/JAN/90 INSRAT: 250 CHLMAX: 101 INIVEL: 34.8
NFP: -300 NLP: 2999 DELT: 100 DASTAT: AM
INSCOM;

Instrumentation Information

Inst. Group ID: S VEHNO: O CURNO: 030

SENTYP: LC SENLOC: NA SENATT: LCA1

AXIS: XG UNITS: LBS PREFIL: 1650

INSMAN: MFG: INTERFACE, MODEL: 1220-FS, S/N: 19349

CALDAT: 14/MAY/85 INSRAT: 50000 CHLMAX: 5 INIVEL: 0.0
NFP: -250 NLP: 2499 DELT: 120 DASTAT: AM
INSCOM:

Bl1-11 MSE-90-R90952-N04




Inst. Group ID: 5
SENTYP: LC
AXIS: XG

Instrumentation Information

VEHNO: 0
SENLOC: NA
UNITS: LBS

INSMAN: MFG: INTERFACE,

CALDAT: 14/MAY/85
NFP: -250
INSCOM:

Inst. Group ID: S
SENTYP: LC
AXIS: XG

NLP:

MOOEL: 1220-Fs,
INSRAT: 50000

2499

CURNO: 031
SENATT: LCA2

PREFIL:

1650

S/N: 19324

CHLMAX:
DELT:

4
120

Instrumentation Information

VEHNO: 0
SENLOC: KA
UNITS: LBS

INSMAN: MFG: INTERFACE,

CALDAT: 14/MAY/85
NFP: -250
INSCOM:

Inst. Group ID: S
SENTYP: LC
AX1S: XG

NLP:

MODEL: 1220-FS,
INSRAT: 50000

2699

CURNO: 032
SENATT: LCA3

PREFIL:

1650

S/N: 19283

CHLMAX:
DELT:

3
120

Instrumentation Information

VEHNO: ©
SENLOC: NA
UNITS: LBS

INSMAN: MFG: INTERFACE,

CALDAT: 14/MAY/85
NFP: -250
INSCOM:

Inst. Group I0: S
SENTYP: LC
AXIS: XG

NLP:

MODEL: 1220-FS,
INSRAT: 50000

2499

CURNO: 033
SENATT: LCA4

PREFIL:

1650

S/N: 19263

CHLMAX:
DELT:

5
120

Instrumentation Information

INSMAN: MFG: INTERFACE, MODEL: 1220-Fs,

CALDAT: 14/MAY/85
NFP: -250
INSCOM:

Inst. Group ID: S
SENTYP: LC
AXIS: XG

INSMAN: MFG: INTERFACE, MODEL: 1220-FS,

CALDAT: 14/MAY/85
NFP: -250
INSCOM:

VEHNO: 0 CURNO: 034
SENLOC: NA SENATT: LCAS
UNITS: LBS PREFIL: 1650
S/N: 19265
INSRAT: 50000 CHLMAX: 7
RLP: 2499 DELT: 120
Instrumentation Information
VEHNO: 0 CURNO: 035
SENLOC: NA SENATT: LCAS
UKITS: LBS PREFIL: 1650
S/N: 19266
INSRAT: 50000 CHLMAX: [
NLP: 2499 DELT: 120

Bl-12

INIVEL:
DASTAT:

INIVEL:
DASTAT:

INIVEL:
DASTAT:

INIVEL:
DASTAT:

INIVEL:
DASTAT:

0.0
AM

0.0
AN

0.0
AM

0.0
AM

0.0

MSE-90-R9092-N04



Instrumentation Information

Inst. Group ID: 5 VEHNO: 0 CURNO: 036

SENTYP: LC SENLOC: NA SENATT: LCA7

AXIS: X6 UNITS: LBS PREFIL: 1650

INSMAN: MFG: INTERFACE, MODEL: 1220-FS, S/N: 19317

CALDAT: 14/MAY/85 INSRAT: 50000 CHLMAX 1 INIVEL: 0.0
NFP: -250 NLP: 2499 DELT: 120 DASTAT: AM
INSCOM:

Instrumentation Information

Inst. Group ID: 5 VEHNO: O CURNO: 037

SENTYP: LC SENLOC: NA SENATT: LCA8

AXIS: XG UNITS: LBS PREFIL: 1650

INSMAN: MFG: INTERFACE, MODEL: 1220-FS, S/N: 19270

CALDAT: 14/MAY/85 INSRAT: 50000 CHLMAX: 3 INIVEL: 0.0
NFP: -250 NLP: 2499 DELT: 120 DASTAT: AM
INSCOM:

Instrumentation Information

Inst. Group ID: 5 VEHNO: O CURNO: 038

SENTYP: LC SENLOC: NA SENATT: LCA9

AX1S: XG UNITS: LBS PREFIL: 1650

INSMAN: MFG: INTERFACE, MODEL: 1220-fS, S/N: 19428

CALDAT: 14/MAY/85 INSRAT: 50000 CHLMAX: 5 INIVEL: 0.0
NFP:  -250 NLP: 2499 DELT: 120 DASTAT: AM
INSCOM: ’

Instrumentation Information

Inst. Group ID: S VEHNO: O CURNO: 039

SENTYP: LC SENLOC: NA SENATT: LCB1

AXIS: XG UNITS: LBS PREFIL: 1650

INSMAN: MFG: INTERFACE, MODEL: 1220-FS, S/N: 19273

CALDAT: 164/MAY/85 INSRAT: 50000 CHLMAX: 4 INIVEL: 0.0
NFP: -250 NLP: 2499 DELT: 120 DASTAT: AM
INSCOM:

Instrumentation Information

Inst. Group ID: 5 VEHNO: 0 CURNO: 040

SENTYP: LC SENLOC: NA SENATT: LCB2

AXIS: XG UNETS: LBS PREFIL: 1650

INSMAN: MFG: INTERFACE, MODEL: 1220-FS, S/N: 19276

CALDAT: 14/MAY/85 INSRAT: 50000 CHLMAX: 6 INIVEL: 0.0
NFP: -250 NLP: 2499 DELT: 120 DASTAT: AM
INSOOM:

B1-13 MSE-90-R9092-N04




Instrumentation Information

Inst. Group 10: 5 VEHNO: O
SENTYP: LC SENLOC: NA
AXIS: XG UNITS: LBS

INSMAN: MFG: INTERFACE, MODEL: 1220-FS,

CALDAT: 14/MAY/85 INSRAT: 50000
NFP: -250 NLP: 2499
INSCOM:
Instrumentation

Inst. Group ID: S VEHNO: O

SENTYP: LC SENLOC: NA

AXIS: XG UNITS: LBS

INSMAN: MFG: INTERFACE, MODEL: 1220-FS,
CALDAT: 14/MAY/85 INSRAT: 50000

NFP: -250 NLP: 2499

INSCOM:

Instrumentation

Inst. Group ID: 5 VEHNO: O

SENTYP: LC SENLOC: NA
AXIS: XG UNITS: L8S
INSMAN: MFGs INTERFACE, MODEL: 1220-FS,
CALDAT: 14/MAY/85 INSRAT: 50000
NFP: -250 NLP: 2499
INSCOM:
Instrumentation

Inst. Group ID: 5 VEHNO: 0

SENTYP: LC SENLOC: NA

AXIS: XG UNITS: LBS

INSMAN: MFG: INTERFACE, MODEL: 1220-FS,

CALDAT: 14/MAY/85 INSRAT: 50000
NFP: -250 NLP: 2499
INSCOM:
Instrumentation

Inst. Group ID: 5 VEHNO: O

CURNO: 041
SENATT: LCB3
PREFIL: 1650
S/N: 19258
CHLMAX: 28
DELT: 120

Information

CURNO: 042
SENATT: LCB4
PREFIL: 1650
$/N: 19278
CHLMAX: 37
DELT: 120

Information

CURNO: 043
SENATT: LCB5
PREFIL: 1650
S/N: 19279
CHLMAX: 60
DELT: 120

Information

CURNO: 044
SENATT: LCBS
PREFIL: 1650
S/N: 19282
CHLMAX: 52
DELT: 120

Information

CURNO: 045

SENTYP: LC SENLOC: NA SENATT: LCB7
AXIS: XG UNITS: L8S PREFIL: 1650
INSMAN: MFG: INTERFACE, WMODEL: 1220-FS, S/N: 19262
CALDAT: 14/MAY/85 INSRAT: 50000 CHLMAX: 41
NFP: -250 NLP: 2499 DELT: 120
INSCOM:
2
B1-14

INIVEL:
DASTAT:

INIVEL:
DASTAT:

INIVEL:
DASTAT:

INIVEL:
DASTAT:

INIVEL:
DASTAT:

0.0

0.0
AN

0.0
AM

0.0

0.0
AM
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Instrumentation Information

Inst. Group 1D: 5 VEHNO: O CURNO: 046

SENTYP: {C SENLOC: NA SENATT: LCB8

AX1S: XG UNITS: LBS PREFIL: 1650

INSMAN: MFG: INTERFACE, MODEL: 1220-FS, S/N: 19285

CALDAT: 14/MAY/85 INSRAT: 50000 CHLMAX: 10 INIVEL: 0.0
NFP: 250 NLP: 2499 DELT: 120 DASTAT: AM
INSCOM:

Instrunentation Information

Inst. Group ID: 5 VEHNO: 0 CURNO: 047

SENTYP: LC SENLOC: NA SENATT: LCB9

AXIS: XG UNITS: LBS PREFIL: 1650

INSMAN: MFG: INTERFACE, MODEL: 1220-FS, S/N: 19286

CALDAT: 14/MAY/85 INSRAT: 50000 CHLMAX: 5 INIVEL: 0.0
NFP:  -250 NLP: 2499 DELT: 120 DASTAT: AM
INSCOM:

Instrumentation Information

Inst. Group ID: 5 VEHNO: O CURNO: 048

SENTYP: LC SENLOC: NA SENATT: LCC1

AXIS: XG UNITS: LBS PREFIL: 1650

INSMAN: MFG: INTERFACE, MODEL: 1220-FS, S/N: 19287

CALDAT: 14/MAY/8S INSRAT: 50000 CHLMAX: S INIVEL: 0.0
NFP:  -250 KLP: 2499 DELT: 120 DASTAT: AM
INSCOM:

Instrumentation Information

Inst. Group ID: 5 VEHNO: O CURNO: 049

SENTYP: LC SENLOC: NA SENATT: LCC2

AXIS: XG UNITS: LBS PREFIL: 1650

INSMAN: MFG: INTERFACE, MODEL: 1220-FS, S/N: 19288

CALDAT: 14/MAY/85 INSRAT: 50000 CHLMAX: 12 INIVEL: 0.0
NFP: -250 NLP: 2499 DELT: 120 DASTAT: AM
INSCOM:

Instrumentation Information

inst. Group ID: 5 VEHNO: O CURNO: 050

SENTYP: LC SENLOC: NA SENATT: tCC3

AXIS: XG UNITS: LBS PREFIL: 1650

INSMAN: MFG: INTERFACE, MODEL: 1220-FS, S/N: 19289

CALDAT: 14/MAY/85 INSRAT: 50000 CHLMAX: 23 INIVEL: 0.0
NFP: -250 NLP: 2499 DELT: 120 DASTAT: AN
INSCOM:

B1-15 MSE-90-R9092-N04



Instrumentation Information

Inst. Group ID: 5 VEHNO: 0 CURNO: 051

SENTYP: LC SENLOC: NA SENATT: LCC4

AXIS: XG UNITS: LBS PREFIL: 1650

INSMAN: MFG: INTERFACE, MODEL: 1220-FS, S/N: 19291

CALDAT: 14/MAY/85 INSRAT: 50000 CHLMAX: 20 INIVEL: 0.0
NFP: -250 NLP: 2499 DELT: 120 DASTAT: AM
INSCOM:

Instrumentation Information

Inst. Group ID: 5 VEHRO: 0 CURNO: 052

SENTYP: LC SENLOC: NA SENATT: LCCS

AXIS: XG UNITS: LBS PREFIL: 1650

INSMAN: MFG: INTERFACE, MODEL: 1220-FS, S/N: 19324

CALDAT: 14/MAY/8S INSRAT: 50000 CHLMAX: 52 INIVEL: 0.0
NFP: -250 NLP: 2499 DELY: 120 DASTAT: AM
INSCOM:

Instrumentation Information

Inst. Group ID: 5 VEHNO: O CURNO: 053

SENTYP:; LC SENLOC: NA SENATT: LCC6

AXIS: XG UNITS: LBS PREFIL: 1650

INSMAN: MFG: INTERFACE, MODEL: 1220-FS, S/N: 19313

CALDAT: 14/MAY/85 INSRAT: 50000 CHLMAX: 29 INIVEL: 0.0
NFP: -250 NLP: 2499 DELT: 120 DASTAT: AM
INSCOM:

Instrumentation Information

Inst. Group ID: 5 VEHNO: 0 CURNO: 054

SENTYP: LC SENLOC: NA SENATT: LCC7

AXIS: XG UNITS: L8S PREFIL: 1650

INSMAN: MFG: INTERFACE, MODEL: 1220-FS, S$/N: 19314

CALDAT: 14/MAY/85 INSRAT: 50000 CHLMAX: 15 INIVEL: 0.0
NFP: -250 NLP: 2499 DELT: 120 DASTAT: AM
INSCOM:

Instrumentation Information

Inst. Group 10: 5  VEHNO: 0 CURNO: 055
SENTYP: LC SENLOC: NA SENATT: LCC8
AXIS: %G UNITS: LBS PREFIL: 1650
INSMAN: MFG: INTERFACE, MODEL: 1220-FS, S/N: 19315
CALDAT: 14/MAY/85  INSRAT: 50000 CHLMAX: 14 INIVEL: 0.0
NFP: -250 NLP:z 2499 DELT: 120 DASTAT: AM
INSCOM:
Bl-16 MSE-90-R9092-N04



Instrumentation Information

Inst. Group ID: 5 VEHNO: O CURNO: 056

SENTYP: LC SENLOC: NA SENATT: LCC9

AXIS: XG UNITS: LBS PREFIL: 1650

INSMAN: MFG: INTERFACE, MODEL: 1220-FS, S/N: 19316

CALDAT: 14/MAY/85 INSRAT: 50000 CHLMAX: 4 INIVEL: 0.0
NFP: -250 NLP: 2499 DELT: 120 DASTAT: AM
INSCOM:

Instrumentation Information

Inst. Group 10: 5 VEHNO: O CURNO: 057

SENTYP: LC SENLOC: NA SENATT: LCD1

AXIS: XG UNITS: L8S PREFIL: 1650

INSMAN: MFG: INTERFACE, MODEL: 1220-FS, S/N: 19460

CALDAT: 14/MAY/85 INSRAT: 50000 CHLMAX: 2 INIVEL: 0.0
NFP: -250 NLP: 2499 DELT: 120 DASTAT: AM
INSCOM:

Instrumentation Information

Inst. Group 1D: 5 VEHNO: O CURNO: 058

SENTYP: LC SENLOC: NA SENATY: LCD2

AXIS: XG UNITS: LBS PREFIL: 1650

INSMAN: MFG: INTERFACE, MODEL: 1220-FS, S/N: 19318

CALDAT: 14/MAY/85 INSRAT: 50000 CHLMAX: 4 INIVEL: 0.0
NFP: -250 NLP: 2499 DELT: 120 DASTAT: AM
INSCOM:

Instrumentation Information

Inst. Group ID: 5 VEHNO: O CURNO: 059

SENTYP: LC " SENLOC: NA SENATT: LCD3

AXIS: XG UNITS: LBS PREFIL: 1650

INSMAN: MFG: INTERFACE, MODEL: 1220-FS, S/N: 19322

CALDAT: 14/MAY/8S INSRAT: 50000 CHLMAX: 9 INIVEL: 0.0
NFP:  -250 NLP: 2499 DELT: 120 DASTAT: AM
INSCOM:

Instrumentation Information

Inst. Group ID: S VERNO: O CURNO: 060

SENTYP: LC SENLOC: NA SENATT: LCD4

AXIS: XG UNITS: LBS PREFIL: 1650

INSMAN: MFG: [NTERFACE, MODEL: 1220-FS, S/N: 19323

CALDAT: 14/MAY/85 INSRAT: 50000 CHLMAX: 6 INIVEL: 0.0
NFP: -250 NLP: 2499 DELT: 120 DASTAT: AM
INSCOM:

B1-17 MSE-90-RS092-N04



Instrumentation Information

Inst. Group 1D: 5 VERNO: 0 CURNO: 061

SENTYP: LC SENLOC: NA SENATT: LCDS

AXIS: XG UNITS: LBS PREFIL: 1650

INSMAN: MFG: INTERFACE, MODEL: 120-FS, S/N: 19260

CALDAT: 14/MAY/85 INSRAT: 50000 CHLMAX: 7 INIVEL: 0.0
NFP: -250 NLP: 2499 DELT: 120 DASTAT: AM
INSCOM:

Instrumentation Information

inst. Group ID: 5 VEHNO: 0 CURNO: 062

SENTYP: LC SENLOC: NA SENATT: LCD6

AX1S: XG UNITS: LBS PREFIL: 1650

INSMAN: MFG: INTERFACE, MODEL: 1220-FS, S/N: 19325

CALDAT: 14/MAY/85 INSRAT: 50000 CHLMAX: 5 INIVEL: 0.0
NFP: -250 NLP: 2499 DELT: 120 DASTAT: AM
INSCOM:

Instrumentation Information

Inst. Group ID: 5 VERNO: 0 CURNO: 063

SENTYP: LC SENLOC: NA SENATT: LCDY7

AXIS: XG UNITS: L8S PREFIL: 1650

INSMAN: MFG: INTERFACE, MODEL: 1220-fS, S/N: 19332

CALDAT: 14/MAY/85 INSRAT: 50000 CHLMAX: 7 INIVEL: 0.0
NFP: =250 NLP: 2499 DELT: 120 DASTAT: AM
INSCOM:

Instrumentation Information

Inst. Group ID: 5 VEHNG: 0 CURNO: 064

SENTYP: LC SENLOC: NA SENATT: LCDB

AX1S: XG UNITS: LBS PREFIL: 1650

INSMAN: MFG: INTERFACE, MODEL: 1220-FS, S/N: 19333

CALDAT: 14/MAY/85 INSRAT: 50000 CHLMAX: 3 INIVEL: 0.0
NFP:  -250 NLP: 2499 DELT: 120 DASTAT: AM
INSCOM:

Instrumentation Information

Inst. Group 1D: 5 VEHNO: 0 CURNO: 045
SENTYP: LC SENLOC: NA SENATT: LCD9
AXIS: XG UNITS: L8S PREFIL: 1650
INSMAN: MFG: INTERFACE, MODEL: 1220-FS, S/N: 19466
CALDAT: 14/MAY/85 INSRAT: 50000 CHLMAX: & INIVEL: 0.0
NFP: -250 NLP: 2499 DELT: 120 DASTAT: AM
INSCOM:
B1-18 MSE-90-R9092-N04
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APPENDIX C

PART 572 DUMMY CONFIGURATION AND
PERFORMANCE VERIFICATION TESTS
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I. CONFIGURATION VERIFICATION DATA:

SH

1,
§ }
KH
Kv
P. 572 PRE-~-TEST POST-TEST
SPECIFICATION| (if required) | (if required)
DATE OF CONFIGURATION VERIFICATION ///////////// 02/05/90 to
////////////7 | _02/20/90
VERIFICATION NUMBER FOR DUMMY* ——-— LLLLLLLLLL LS a5
SH ~ Seated Hejght- - = - - - - - 35.6 to 35.8" 35.60
SP ~ Shoulder Pivot Height- - - -{21.8 to 22.4" 21.91
HP - Hip Pivot Height - - - — - - 3.9 ref. 3.90
KH - Knee Pivot from back line- -{20.1 to 20.7" 20.60
KV - Knee Pivot from floor- - - -119.3 to 19.9" 19.40
SW - Shoulder Width - - - - = - -~ 17.8 to 18.4" 18.20
HW - Hip Width= - - - - — - - ~ _ 14.0 to 15.4" 15.00

TECHNICIAN’S NAME:

APURVA MAPARA

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

MSE-90-R9092-NO4




DUMMY CONFIG. & PERF. VERIF. DATA....Continued:
NHTSA DUMMY I.D. NO.:|_4 | 6 | 4 |

II. PERFORMANCE VERIFICATION

TECHNICIAN NAME: _APURVA

DATA:
MAPARA

DATE OF PERFORMANCE VERIFICATION—-——-w——————————

PRE-TEST

(if required)
02/05-02/20/90

POST~-TEST
(if regquired)

SEQUENTIAL VERIFICATION NUMBER FOR DUMMY#————- 05
VERIF. LAB. TEMPERATURE (66 to 78 F Range)——-—- 68-72 F F
VERIF. LAB. HUMIDITY (10 to 70% Range———=~—==—=== 60-70 % %
TEST PARAMETER SPECIFICATION
1. HEAD DROP TEST~--
a. Peak Resultant Accel. 210 to 260G 213.50
b. Peak Lateral Accel.- <10G 6.79
c. Time above 100G - - - 0.9 to 1.5 ms 1.30
2. NECK BENDING TEST-- ===
a. Pendulum Speed- - - -|_21.5 to 22.5 fps 22,00
b. Pend. Avg. Decel.
over £t -t 20 to 24G 22.77
3 2
c. Peak Resultant Head
Acceleration - - - - 26G max. 25.80
d. Pendulum Decel.(t -t) <3 ms 2.10
. 2 1
e. Pendulum Decel.(t -t) 25 to 30 ms 27.50
3 2
f. Pendulum Decel.(t -t) <10 ms 10.900
’ 4 3
g. Max. Head Rotation - 63 to 73 64.25
h. Chordal Displacement-
Head Rotation Angle-
o
0 Time- - -2 to 2 ns 0.00
Displ.- -.5 to .5" 0.006
o
30 Time—~ = 22.6 to 34 ms 31.60
Displ.- 2.1 to 3.1" 2.78
o
60 Time- = 40.3 to S51.7ms 51.40
Displ.- 4.3 to 5.3" 5.30
Maximum Time- - 53.2 to 66.8ms 57.50
o
(64.25 ) Displ.- 5.0 to 6.0" 5.84

*beginning with "1% at the st

art of each

fiscal year’s crash test program

MSE-90-R9092-N0 4



TECHNICIAN NAME: _APURVA

MAPARA
PRE-TEST POST-TEST
(if required)|] (if required)
TEST PARAMETER SPECIFICATION
2. NECK BENDING TEST—----
Continued:
h. Chordal Displacement-
Head Rotation Angle-
o
60 Time— - 67.0 to 83.0 ms 68.00
Displ.- 4.3 to 5.3 in. 5.28
o
30 Time— - 85.4 to 104.6 ms 86.60
Displ.- 2.1 to 3.1 in. 2.62
o
0 Time— -] 3101.0 to 123.0 ms 101.00
Displ.- -.5 to 0.5 in. 0.169
3. ABDOMINAIL, COMPRESSION
TEST: (Preload=10 pounds)
a. Force @ S - - - - 23 to 36 lbs. 27.00
b. Force @ .75" - ~ - =~ 36 to 50 1lbs. 43.00
c. Force @ 1.0"- - - -~ - 50 to 63 lbs. 61.00
d. Force @ 1.3%~ ~ - — - 73 to 88 1bs. 84.00
4. LUMBAR FLEXION TEST:
o
a. Force @ 20 - - = - = 22 to 34 lbs. 32.60
o
b. Force @ 30 - - - - - 34 to 46 lbs. 40.60
o
c. Force @ 40 - - - - - 46 to 58 1bs. 54.00
o
d. Return Angle- - - - - 12  maximum 10.00
5. CHEST IMPACT TESTS:
a. High Speed
(1) Probe Speed - -~ - 21.78-22.22 fps 21.88
(2) Peak Deflection - 1.7% maximum - 1.43
(3) Peak Resistive
Force - - = = - - 2250 lbs.maximum 2163.60
(4) Internal
Hysteresis 50 to 70% 50.50%
b. Low Speed
(1) Probe Speed - - - 13.86-14.14 fps 13.90
(2) Peak Deflection - 1.1" maximum 1.01
(3) Peak Resistive
Force - - - - - - 1450 1bs.maximum 1209.20
(4) Internal
Hysteresis 50 to 70% 53.30%
C-3 MSE-90-R9092-N04




DUMMY CONFIG. & PERF. VERIF. DATA....Continued: '
II. PERFORMANCE VERIFICATION DATA: NHTSA DUMMY I.D. NO.:| 4 | 6 | 4 |
TECHNICIAN NAME: APURVA MAPARA
| i
PRE-TEST POST-TEST
(if required){ (if required) ;
TEST PARAMETER SPECIFICATION l
6. KNEE TIMPCT TESTS:
a. Right Side—-
(1) Probe Speed - - - 6.76 to 7.04 fps 6.81
(2) Maximum Force - - 1850 to 2500 1bs 1906.40 I
(3) Time Above 1000f#- 1.7 ms minimum 2.40
b. Left Side--
(1) Probe Speed - - - 6.76 to _7.04 fps 6.80 l
(2) Maximum Force - - 1850 to 2500 1bs 1880.90
(3) Time Above 1000#- 1.7 ms minimum 2.10 I
BE I .
Cc-4 MSE-90-R9092-NO4 .



NHTSA DUMMY I.D. NO.:|_4 | 6 | 7 |

I. CONFIGURATION VERIFICATION DATA:

P. 572 PRE-TEST POST-TEST
. SPECIFICATION| (if required) | (if required)
DATE OF CONFIGURATION VERIFICATION|/////////////]|02/05/90 to
02/20/90
VERIFICATION NUMBER FOR DUMMY* ~--=1////////1//1/1/7 03
SH - Seated Height- - - - = - - -~ 35.6 to 35.8"%" 35.60
SP - Shoulder Pivot Height- - - -121.8 to 22.4" 21.80
HP - Hip Pivot Height - - - - - - 3.9 ref. 3.90
KH - Knee Pivot from back line-— ~]120.1 to 20.7" 20.70
KV - Knee Pivot from floor- - - -119.3 to 19.9" 19.30
SW - Shoulder Width - — - = = - = 17.8 to 18.4" 18.20
HW - Hip Width=- = = = = = = = = = 14.0 to 15.4" 14.50

TECHNICIAN’S NAME:

APURVA MAPARA

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

MSE-90-R9092~N0O4




DUMMY CONFIG. & PERF. VERIF. DATA....Continued:
II. PERFORMANCE VERIFICATION DATA: NHTSA DUMMY I.D. NO.:|_4 | 6 | 7 |
TECHNICIAN NAME: APURVA MAPARA
PRE-TEST POST-TEST
(if required) (if required)
DATE OF PERFORMANCE VERIFICATIQON—=—===cooamo——— 02/05-02/20/90
SEQUENTIAL VERIFICATION NUMBER FOR DUMMY*=———w—— 03
VERIF. IAB. TEMPERATURE (66 to 78 F Range)-——-—-— 68-72 F F
VERIF. LAB. HUMIDITY (10 to 70% Range———-——w——a- 60-70 % %
TEST PARAMETER SPECIFICATION
1. HEAD DROP TEST--
a. Peak Resultant Accel. 210 to 260G 222.84
b. Peak Lateral Accel.- <10G 3.07
c. Time above 100G - - - 0.9 to 1.5 ms 1.20
2. NECK BENDING TEST-- =========x=| sooo== =
a. Pendulum Speed- - - ~|_21.5 to 22.5 fps 22.00
b. Pend. Avg. Decel.
over t -t 20 to 24G 22.34
3 2
c. Peak Resultant Head
Acceleration - - - - 26G max. 24.43
d. Pendulum Decel. (t -t) <3 ms 2.65
2 1
e. Pendulum Decel. (t -t) 25 _to 30 ms 26.70
3 2
f. Pendulum Decel.(t -t) <310 ms 10.00
4 3
g. Max. Head Rotation - 63 to 73 68.40
h. Chordal Displacement-
Head Rotation Angle-
o
0 . |{Time- - ~2 to 2 ms 0.00
Displ.- -.5 to .5" 0.012
o
30_ Time~ - 22.6 to 34 ms 29.60
Displ.- 2.1 to 3.1n 2.79
o
60 Time- - 40.3 to 51.7nms 46.20
Displ.- 4.3 to 5.3" 5.30
Maximum Time- - 53.2 to 66.8nms 59.90
o
_(68.40 ) Displ.- 5.0 to 6.0" 6.00

*beginning with "iw

at the start of each

fiscal year’s crash test program

MSE-90-R9092-NO4
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PRE-TEST
{if required)

POST-TEST
(if required)

TEST PARAMETER

SPECIFICATION

2. NECK BENDING TEST—----
Continued:
h. Chordal Displacement-
Head Rotation Angle-
o
60 Time—- - 67.0 to 83.0 ms 71.90
Displ.-— 4.3 to 5.3 in. 5.30
o
30 Time—- - 85.4 to 104.6 ms 88.45
Displ.— 2.1 to 3.1 in. 2.50
o
0 Time- -] 101.0 to 123.0 ms 101.00
Displ.- -.5 to 0.5 in. 0.152
3. ABDOMINAIL COMPRESSION ‘
TEST: (Preload=10 pounds)
a. Force @ R 23 to 36 1bs. 32.00
b. Force @ .75% - - - - 36 to 50 1bs. 49.00
c. Force @ 1.0%- - - - - 50 to 63 1lbs. 63.00
d. Force @ 1.3"- - - - - 73 to 88 1bs. 85.00
4. LUMBAR FLEXION TEST:
o
a. Force @ 20 - - - - - 22 to 34 1lbs. 31.00
o}
b. Force @ 30 - - - - - 34 to 46 1lbs. 41.80
o
C. Force @ 40 - - - - - 46 to 58 1lbs. 51.00
o)
d. Return Angle- - - - -~ 12 maximum 5.20
5. CHEST IMPACT TESTS:
a. High Speed
(1) Probe Speed - - - 21.78-22.22 fps 22.00
(2) Peak Deflection - 1.7" maximum 1.69
(3) Peak Resistive
Force -~ - = = - - 2250 lbs.maxinmum 1969.50
(4) Internal
Hysteresis 50 to 70% 53.50%
b. Low Speed
(1) Probe Speed - - - 13.86-14.14 fps 14.00
(2) Peak Deflection - 1.1" maximum 1.00
(3) Peak Resistive
Force - = = = ~ -~ 1450 lbs.maximum 1271.40
(4) Internal
Hysteresis 50 to 70% 61.60%
c-7
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DUMMY CONFIG. & PERF. VERIF. DATA....Continued: l
IT. PERFORMANCE VERIFICATION DATA: NHTSA DUMMY I.D. NO.:|_4 | 6 | 7 |
TECHNICIAN NAME: _APURVA MAPARA
PRE-TEST POST-TEST
(if required) | (if required)
TEST PARAMETER SPECIFICATION l
6. KNEE IMPCT TESTS:
a. Right Sside-- .
(1) Probe Speed - - - 6.76 to 7.04 fps 6.88
(2) Maximum Force - - 1850 to 2500 1bs 2214.60 l
(3) Time Above 1000#- 1.7 ms minimum 1.70
b. Left Side--
(1) Probe Speed - - -|__6.76 to 7.04 fps 6.88 '
(2) Maximum Force - - 1850 to 2500 1l1bs 1866.43
(3) Time Above 1000#- 1.7 ms minimum 2.10 l
c-8 MSE-90-R9092-NO4



APPENDIX D

VEHICLE OWNER'S MANUAL OCCUPANT RESTRAINT SYSTEM INSTRUCTIONS
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Seatbelts

Wear your seatheMts during cach and
every drive. The seatbor must he tocked
wiils an audible click. To relcase tn¢ helt
push the red square  button ke
TPRESST. To store the bei, move the boit
tongue 10 its siowed posiion on ihe doct
past Pull the belt acioss the chest and 1
aind Qe suee that the Heltz are no! twested
ke suter the: it (1005 At PSS Ovel Gy
faet or breakable objocts it your e ke
or clotning The belis autanmatcaliy coust
e easure freedin af mavemers

The Selt mest S tghtly agaansst the cody.
thit s whty vou shiould not mclne tha seal
Lack tee far to the rear and should vaed
raeining thack aad hicdwvy ciothing
Tighten it teom time Lo time by pulling up
the shoutder strap.

The cetmade in the Chack Control wil bo
actuided for a tmoe of about 6 seconds
when tha igriton is switched on. At the
wime tune a chime wilt sound The chune
wiit not sound, when e deiver's beit is pat
an betare switching on lhe igution,

Note: The betf locking mechanism muy opudte
~ when taking sharp curves,

when the car is at a slocp angle.
- whon pulling the delt rapldly,
— when the car accelerates or slows down.
Only secure aae petson (over 6 years old)
with aach beit. tdake suro that tho bel does
aot pass over the throat.
No oot allkng the belt 10 rub against shaep
edges.
if scaells or child restcatint systems are
damaged or strewched by an accident. they
must de replaced comptetely as a salety
precation.
Havee the anchor 2oints checked by your
HELW Geaiern
0o act tamper with any accupant restrant
SY5Hm
Care ¢f the tells s descnbesd in Section
TWehisie care”
Geneaal rematks on seat position
3ac = uacles and spinil dscs ablan most
relet when you move nighl back i yout
seal and relox  Leally the daver's head
ctowid be or a lne foraung a dizect exlen
s0n of the spnal columa,

On toag Uigs e seatback angle can e
sligl ity wiceeased. tiereby lunthies reducing
thier sleae 00 the body muscles Make sure
that yau are ahle i hiold the steenng wheel
wih (ne arms sisghily bent.

MSE-90-R9092-N04




Child restraints

All occupants anc especiaty  chlgren
saouta L restrandd whengver fcing n
cars

Chiidren shouldt sit in the rear dnd use.
a2pending on &ge exber a child restrant
system of the existng safely bahs. Acci-
aent satishics have shewn that chilaren are
safer when properly sestrained in the raar
seats than 11 the front seating positions. in
the rear seat, the zenler positicn s the
safess,

Intants or toddlers shculd be secured with
a cntd restrant system appropiate for sheir
size.

Children & years ard oider may wear
s2nelts

Commercially availasle child seats cempiy-
ing with the ‘egal standare are des:gnext
1O be secused with a seattell or wath the

seatbelt orion o a coamb.aation iap.
shiculder bolt. Because smpropsriy o in-
adeyuately instalied rastraiot systoms can
increase the risic of inury 10 chilgren,
always tgad and Ioliow 1ho Astructions thal
come with the system

{1 the child restram: of vaur chace reguices
the use of a tother strap. ihren tastening
points {arrow) have been prowdad on
the rear shett for attachment  Ask your
author:zed BRW dealer (o perform the
NECeYSSary work

- 3 - - -‘:,‘
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Supplementary Restraint System
(SRS)

The Supctementary  Hestraint  Sysiem
which copssts of &n aieban, e gas
curerater the Cciash sensars and tne con-
1wt 48 dos gaed 0 sapplement the
thesa-onnt sgattadt and o provige g
BOAG PRICSHCT 07 1L 20ves 1 the everd
@' 2 ssnous frontal aco denrt

A cimonesta syster continualy monitors
e ss of e s sensers and wis-
nsrteqe ty of i SRS Montonng cegins
wehen (e grition 20y 15 turned 1 posiio:
1 racd turthern) and continues when thc cat
15 neng drnven

o

FHOMN AS NOTrarg
The SRS wdcatsr s dnicated 160 aboul
6 SCoNCs and Gouus Gt
System gotective
nd:cator 15 not iliuminated
~indicator goes cut briefly alter about &
seconds and comes on agzain
~incdicater comas on, flickers guring a
jpurney for about S Muites and stays on.
Have the system tesled by an authorizod
BMW dealer as soon as possitle

Function
The airbag is mounted under the cover in
the center of the steering wheeol and is ca-
signed Lo inflate in a fracticn of a second
uring coliis:ons aquivatent from approxi-
mately 12 mph!/20 kmth and faster or fronta}
impacts into schs obzects.
During the impact a sucden. fairly lougs -
flation roise wili be heard ang a smal:
quantity of smoke will be relzased. nelther
of vituch is iejuricus
wesset moacts and those from the s:de
ana ear wiil not depley the abag. and pro-
techinn wdl only be provided by the seat-
Lite,

The SRS does not replace the taslening
of the seatbelts.

Ir conretbiar with the seabeht the SRS of
1C03 10 BEST S1eL05hG6H 10 i rolection
cttnz hody e case of & weaous acedent
Tampering  and  improzoly  cerformed
can sosult nidafure oo systom
1S ZPReraEte O tadveten! JCIalion

.

The SRS can only be activated once. Oniy
authorized BMW deaters shouid repair or
replace the system

Do not affix any izbels, decorauons,
Bazqges e1e. to the Cover at the center of the
steering wheel.

Shouid a SRS have 0 be scracped. con
tact 2 BMW dealor o7 the safely precau.
tions f you selt you car, we urge you 1o :n-
form the purchase’ about the system and
Give e this manuas.

At tha gate specified op the lasel on tha
glovebox pi2ase have ar authonzed 8BMW
aeater tharoughly inspect the entire SRS
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