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Section 1

PURPOSE AND TEST PROCEDURE

This 35 mph frontal barrier impact test is part of the Composite
FY 89 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 requirements.

The 35 mph frontal barrier impact test was conducted in accordance

with the Office of Market Incentives (OMI) Laboratory Indicant Test Procedure.
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Section 2
SUMMARY OF TEST NUMBER MK5801

A load cell barrier consisting of 36 load cells was impacted by a
1989 Volkswagen Fox 2-Door Sedan at a velocity of 34.8 mph. The test was
performed at the Calspan Corporation Advanced Technology Center on May 18, 1989.
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 15 high-speed cameras. Camera locations 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 positiomns,
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. These ATDs had been used in previous tests,
the driver (Serial No. 1019) in test MKO503 and the right front passenger
(Serial No. 1020) in tests MKO0503 and MK0500. The Injury Criteria Values were
not exceeded in these tests. 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. Accelerometer #3, located on the top of the engine,

experienced a cut wire 25 msec. after impact. Accelerometer #6, located on

the instrument panel, experienced a cut wire 30 msec. after impact.
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The driver's head struck the steering wheel rim and hub; the HIC
was 786.9. The maximum chest deceleration over 3 milliseconds was 63.5 g's

and femur loads were 139.4 and 738.4 pounds.

The right-front passenger's HIC was 818.1 and maximum chest deceleration

over 3 milliseconds was 57.9 g's. Femur loads were 1018.9 and 507.7 pounds.
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Table 1

CERERAL TEST AND VEHICLE DATA

VERICLE YEAR/MAKE/MODEL/BODY STYLE: 1989 Volkswagen Fox 2-Door Sedan

NHTSA NO.: MK5801 VIN.: 9BWBAO306KP006662
BODY COLOR: White DATE OF MANUFACTURE:  10/88
Engine: 4 cylinders; 109 - C.I.D.; -- Liters; - cc

X Gas; —-  Diesel; --— _ Turbocharged
X Longitudinaly -- Transverse

Transmission: 4 Speed X Manual; —- Automatic; . Overdrive
Final Drive: _x Front Wheel; - Rear Wheely; __ Four Wheel

Date Received: 2/22/89 Odometer Reading: 13
-—-  A/C; -- P/S; X P/B; -- P/wdo.; -—— 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 26 psi, Rear 32 psi

Recommended Tire Size: 155SR13/17570SR13

Recommended Cold Tire Pressure: Front 26 psi, Rear 32 psi

Tires on Vehicle: 155/R13 s Manufacturer: Pirelli

Number of Occupants: 2 Front; 2 Rear; _-—- 3rd Seat; 4 TOTAL
Type of Front Seats: X Bucket; -- Bench; -- Split Bench

Type of Front Seat Back: -— Fixed; X Adj. With -- Lever X Rot. Knob

Vehicle Capacity Weight (VCW) = 760 1bs. (A)
No. of Occupants x 150 lbs., = 600 1bs. (B)
Rated Cargo and Luggage

Weight (RCLW) A-B = 160 1bs.
GVWR 2886 1bs., GAWR: Front 1520 1bs. Rear 1432  1bs,
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Table 1
GENERAL TEST AND VEHICLE PARAMETER DATA (cont'd)

WEIGHT OF TEST VEHICLE AS RECEIVED FROM DEALER (WITH MAXIMUM FLUIDS) = UDW:

Right Front = 650 1bs, Right Rear = 430
Left Front = 630 1bs. Left Rear = 440

1bs.
1bs.

TOTAL FRONT WEIGHT = 1280 1bs. (59 % of Total Vehicle Weight)
TOTAL REAR WEIGHT = 870 1bs. (41 % of Total Vehicle Weight)

TOTAL DELIVERY WEIGHT = 2150 1lbs.

CALCULATION FOR TARGET TEST WEIGHT:
UDW = Unloaded Delivered Weight ( 2150 1bs.)
VCW = Vehicle Capacity Weight ( 760 1bs.)

DSC = Designated Seating Capacity (4)
RCLW = VCW - 150 (DSC) = 160 1bs,

Target Test Weight

Target Test Weight 2638 1bs.

WEIGHT OF TEST VEHICLE WITH REQUIRED DUMMIES AND 162 POUNDS CARGO:
Right Front = 730 1bs. Right Rear = 620
Left Front = 720 1bs. Left Rear = 570

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

1bs.
1bs.

TOTAL FRONT WEIGHT = 1450 1bs, ( 55 % of Total Vehicle Weight)
TOTAL REAR WEIGHT = 1190 1bs. ( 45 % of Total Vehicle Weight)

TOTAL TEST WEIGHT = 2640 lbs.

Weight of ballast secured in vehicle trunk area = 0 1bs.

VEHICLE ATTITUDE (all dimensions in inches):
Delivered Attitude: RF 25.3 LF 25.3 RR 25.0

LR

25.0

Test Attitude: RF 24.3 LF 24.5 RR 23.6

LR

23.8

Wheel Base: 93.2 in.j; C.G. = 42.0 in. rearward of front wheel C/L

Remarks:

2-4
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Table 1
GENERAL TEST AND VEBICLE PARAMETER DATA (comnt'd)

POST-IMPACT DATA:
Type of Test: Frontal Barrier Impact Angle: 0 °
Date of Test: 5/18/89 Time of Test: 12:30

Ambient Temperature: - 76 OF at impact area
Temperature in Occupant Compartment: 70 oF.
Windshield Molding Temperature: 70 °F.

Required Impact Velocity Range: 34.5 to 35.5 mph

Impact Velocity: primary = 34.8 mph, secondary = 34.7 mph
Distance From Front Bumper to Barrier Face When Entering Speed Trap: 52

inches; Exiting Speed Trap: 12  inches

VEHICLE REBOUND AND CRUSH (inches):

Vehicle Length: Pre-test =R 160.9 ¢ 163.1 L 160.8
Post-test =R 141.8 Cp 143.6 L 142.9
Crush = R 19.1 ¢, _19.5 1 _17.9

Distance from front of test vehicle to point of impact:
R 17.1 c/L 16.7 1 16.7

VISIBLE DUMMY CONTACT POINTS:

Driver Passenger
Head Steering rim and hub Glove box
Chest No contact No contact
Abdomen Lower steering rim No contact
Left Knee Dashpanel Glove box
Right Knee  Dashpanel Glove boc
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Table 1
GENERAL TEST ARD VEHICLE PARAMETER DATA (cont'd)

Front
Left  Right
Door Opening Operable Operable
Front
Seat Movement Left Right
Seat Back Failure None None
Seat Shift (in.) DNone None

Glazing Damage

Backlight/Windshield Windshield sustained stress cracks but remained intact.
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II.

Section 3

OMI FIHNAL DATA

Occupant and Vehicle Information

DATA

OMI

1.
2.
3.
4,
5.
6.
7.

OVR

l.
2.
3.

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

Vehicle Target Locations

DATA

Load Cell Barrier Data
Vehicle Accelerometer Data

Test Vehicle Measurements
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Table 2

DUMMY IRJURY CRITERIA VALUES

MAXIMUM ACCELERATION (''G")

HEAD CHEST
X Y z R X Y z R*
puMMY (1) -120| -35 | 50 p27.3] -51 | ~43 } 27 63.5
puMMY (2) ~-60] 18 | 69 84.1) -61 36 |22 |57.9
DUMMY (3)
DUMMY (4)
MAXIMUM FORCE - FEMUR LOAD (LBS)
LEFT FEMUR RIGHT FEMUR
DUMMY (1) 139.4 738.4
DUMMY (2) 1018.9 507.7
DUMMY (3)
DUMMY (4)
MAXIMUM FORCE - SEAT BELTS LOADS (LBS)
SHOULDER STRAP LAP STRAP LAP STRAP
UPPER BELT LOAD | RIGHT BELT LOAD | LEFT BELT LOAD
pUMMY (1) 1530.8 -~ 1972.4
DUMMY (2) 1988.7 1087.5 -
DUMMY (3)
DUMMY (&)
HEAD INJURY CRITERIA®*
36 millisecond max. AVE, ACCt ()
HIC t; (SEC) ty (SEC) t; TO ty
pumMy (1) 786.9 0.06292 0.09435 57.5
pumMMy (2) 818.1 0.06450 0.09990 55.7
puMMY (3)
DUMMY (4)
*DEFINED AS EXCEEDING 0.003 SEC. DURATION
**AS DEFINED IN FMVSS NO. 208
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Figure 1

PART 572 DUMMY IN-VEHICLE POSITION

TEST NO.: MK5801 VEHICLE: 1989 Volkswagen Fox
SEAT TYPE: ADJUSTER TYPE: BUCKET SEAT BACK TYPE:
Bench X Manual Fixed
X Bucket Power . X Adjustable Reclining

Split Bench

DRIVER DUMMY PASSENGER DUMMY
MEASUREMENT
LOCATION m
A - Head Target
B - Knee Joint
C - Approximate
'H' Point
D - Sill to
Reference
Point
L
AFT—]M D FWD
A= 19.9 in, 38 Degrees A= 20.8 in, 38 Degrees
B = 31.8 in. 103 Degrees B = 33.8 1in. 104 Degrees
C= 19.6 in., 125 Degrees c= 19.7 in. 125 Degrees
D = 18.6 in. D= 18.6 in,
- D
< < .
e 8 >
-
o [fore :
’f ) ! !
LEFT RIGHT
FRONT FRONT
DOOR TOP VIEW DOOR
DUMMY ID
1019 1020
A = Left Door to Driver Centerline 11.2 in.
B = Left Door to Center Passenger Centerline —— in.
c = Left Door to Right Passenger Centerline 36.6 in.
D = Left Door to Right Door 47.2 in.
E, F = Window Glass Height (Right and Left Must Be Equal) 11.0 in.
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Figure 2

OCCUPANT CLEARANCE DIMERSIONS

DRIVER PASSENGER
HH | 11.3 11.5 HH
HW | 15.8 15.4 HW
CcDh 18.0 19.8 p;
cs | 12.8 - co
RDL| 4.3 5.4 s
KDR 4.0 5.1
SA

See note See note KD
TA | 18° 18°
HH = 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
HA = Head Target to "A" Pillar
HR = Head to Side Roof
HS = Head to Side Window
AD = Arm to Door HEAD
HD = Hip to Door
KK = Knee to Knee

HA
“A" PII.LAFK-/b

DRIVER PASSENGER
HR 5.2 4.8
HS 8.0 7.5
AD 4.4 3.6
HD 7.1 6.2
KK | 10.1 7.8 Note: Seat adjustment dial was set at 225°
BA | 16.9 16.4 rotation from full upright (5/8 of a

- - turn) as recommended by the manufacturer.
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Figure 3

SEAT BELT POSITIONING DATA

DUMMY'S CENTERLINE

‘D' RING

— SHOULDER BELT PORTION

——=_LAP BELT PORTION

*
PBU | PBL , —— 1/8" THICK ALUM. PLATE
y
MALE BLADE
p—EMERGENCY LOCKING
3 RETRACTOR
\
BUCKLE ASSY. REEL
OUTBOARD ANCHORAGE
INBOARD ANCHORAGE
|
FLOORPAN l
FRONT VIEW (E DRIVER DUMMY
DRIVER DUMMY PASSENGER DUMMY
(inches) (inches)
PBU -- Top surface of alum. plate to 14.4 14.3
upper edge
PBL -- Top surface of alum. plate to 11.2 11.1
belt lower edge
LAP BELT TENSION _ -—
SHOULDER BELT TENSION 2 1bs 2 1bs
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Table 3

SEAT BELT PERFPORMANCE ASSESSMENT

BELT LENGTH DATA:

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

Should belt length as measured
on Part 572 Dummy.

Lap belt length as measured on
Part 572 Dummy.

BELT SPOOL-OFF DATA:

As determined by film analysis.
As determined mechanically.
As determined electronically,

BELT STRETCH DATA:

Measured electronically between
shoulder belt load cell and the "D" ring.

Measured Mechanically

3-6

TEST DATA

Driver

95.0"

41.5"

35.0"

1.0

1.5"

1.5"

0.7 in/ft

0.0in/ft

Passenger
96.0"

41.5"
36.0"
1.5"

2.0"

1.9"

1.4 in/ft

0.04in/ft
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Figure 4

DRIVER DUMMY TO STEERING COLUMN/WHEEL ASSY. REFERENCE DIMENSIONS

h
- &
Y
x SCA
LEFT SIDE VIEW
MEASUREMENTS
NR -- Distance from tip of dummy's nose to 15.3 Inches
Top Rear surface of steering wheel rim
NE -- Distance from tip of dummy's nose to 16.9 Inches
center of steering column hub
SCA -- Angle of steering column relative to 22 Degrees
the horizontal X axis
SWA -- Angle of steering wheel relative to -68 Degrees

the horizontal X axis
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Figure 5

CAMERA POSITIONS FOR FRORTAL IMPACTS

NOTE: Camera Information Shown on Table 4

‘FIXED COLLISION BARRIER

ﬁ ﬁ

a 4 #
1 #15 Vé

o |

/—'\

1z [ - #16 o — A
—~ PL_ #

#5 and #6 j TEST VEHICLE % D] 4
ﬂ/J P~ #12
\——/

/CONCRETE TEST PAD

MONORAIL &
TOW CABLE

\/ TOP VIEW 'y
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Figure 6

VEHICLE TARGET LOCATIONS

13.0

fa— (_\\ 1 C — *
’
Ly -
“.‘ ] 22.6
v {

—-— - -— c/L

l"\ 11.7 *
(¢ - T { | 22.6

e 9, 3 e

40, 3 =t

-— =
[oan
+ +
5.3 —b~ htt— 29, Syt~ 29.8
=l , 3 ———pptp—— 3, .8 —> 49,2 ——>

REF.
(DIMENSIONS IN INCHES)
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Figure 7

LOAD CELL LOCATIORS ON FIXED BARRIER

36 Load Cells

4 Rows
9 Columns
6 Groupings (6 cells/group) FIXED BARRIER
CENTERLINE~_ /EXTENSION ASSEMBLY
PLYWOOD FACE ON *
STEEL FRAME ! 18"
- 83" > ‘
1 !-
38.75"
A8 A9
Y g .
] A‘\\GROUNDSURFACE

2.6” FRONT VIEW

6 GROUPS OF 6 LOAD CELLS EACH

Group & 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 8

VEHICLE ACCELEROMETER LOCATIORS

e 34.5

p—1 6, 7 =t
TOP VIEW
—{ 15.0 pe

nEl—&- — -

l ‘
j e 58,3 e
99.3
ACCELEROMETER | DIRECTION
NUMBER* ACCELEROMETER LOCATION X Y A
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 Instrument Panel X
7 Left Disc Brake Caliper X

*The accelerometer pack number can be correlated with the vehicle response data
traces found in Appendix B.
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Figure 9
TEST VEBICLE MREASUREMENTS

REAR DATUM REFERENCE

~
x TO EDGE OF DOOR

(EVEN NUMBER FOR
RIGHT SIDE AND
‘ODD NUMBER FOR
LEFTSIDE) __ _ _

LENGTH OF
ENGINE BLOCK

TO TRAILING EDGE
BEHIND DOOR
(RIGHT/LEFT SIDE)

TO LEADING EDGE

1IN FRONT OF DOOR
(RIGHT/LEFT SIDE)

X19,20
{RIGHT/LEFT SIDE)

TO HEADLINER

CENTER OF %18
STEERING
COLUMN ———4/-
X117 — = ;
TO ‘A’ POST \5‘

\
/ X12,13

} X14,15

X16
TO STEERING COLUMN

REAR DATUM
REFERENCE AT
CENTER OF REAR
BUMPER

TO BOTTYOM OF

‘A’ POST

(RIGHT/LEFT SIDE)

TO FIREWALL (RIGHT/LEFT SIDE)
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Appendix A

PHOTOGRAPHS
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Appendix B

VEHICLE, LOAD CELL BARRIER AND DUMMY RESPONSE DATA
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TEST NO. MK5801

FILTER CHANNEL CLASS
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TEST NO. MK5801

DUMMY DATA
FILTER CHANNEL CLASS
HEAD ACCELERATIONS 1000
CHEST ACCELERATIONS 180
FEMUR FORCES 600
BELT LOADS 60
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Appendix C

DUMMY CERTIFICATIOR TESTS
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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 this Appendix.

Dummy serial numbers and certification dates are:

Serial No. - Completion Date
1019 4/12/89
1020 4/12/89

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.
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PART 572 DUMMY CONFIGURATION AND PERFORMANCE VERIFICATION DATA

: P. 572 ' PRE-TEST |} POST-TEST
iSPECIFICATION E if requiredi if required
DATE OF CONFIGURATION VERIFICATION giiiiéiiiiiiii"E"_Z:IEZEB"g """""""
VERIFICATION NUMBER FOR DUMMY (%) %;ii;;iiii&iii-é ----- ; ------ é ------------
g‘;;':';;;;;a‘;;;;;; """"""""""" E'SETE'ZS'SQTEIE—"Séfé'z"'g'—"”"_ﬁ"
\"sp - Showlder Pivot Height E’EI’E'Z;'EETZZE'—'EETI'Z"'g""""°3"
i'ﬁé':'ﬁl;'EEQSE’EQE;QE """""""" E'STQI';;}T'-"_g"__§f5'3"-3""""-3"
| kil - Knee Pivot from Back Line §'£6f1_28'£6753g"'£672'7"'3""""'3"
P DU SIS SRS P
E KV - Knee Pivot from floor E 19.3 to 19.9"§ 19.5 " E "
Sw - Shoulder Width E_IETE’ES’IQTZZg"'léfé'3"'g""'“"'z"
AW - mip wiath \ 10,0 to 15.47%  14.8 " 4 v
I1. PERFORMANCE VERIFICATION DATA:
i\ PRE-TEST | POST-TEST !
{_(1f required)i (if required)
E’BRE£'6§—§£§§6§§£§6£_6&&25262&56&’::::::::::::::g""i-lz-ag :
}'éiéﬁéﬁ%iRi'GiéiEEER%EBQ'QGQBEE’EB&’BG&QQ'?i;:::g""__é _____ i
§'QéiiéiEL%EB&'LLé’%iiEééREGQE'I'Eé'i;'Qé'éééf—i'i'—""51'&;;"§ """"""" deg
g'QEEZEEELEEB&’LXE‘&G&EBEQQ_IIB‘§5'§6’%7 """"" {zeaz w1 %
g'}ééé'éliiﬁééié’__"""""""E”QEEEIEEEZ%IBQ"§ """"""""" P
1. mEaD DROP TEST T A o
E a.—;;;;—;;;aig;;t accel. 3 210 to 260 G's % 250 G’s i G's
§"BT';QQQ’IQZQE;E';ESZET """" §""22'16_&7;""E"""'Z'ETQ"E """"" a'e
\ o. Time above 100 G's 0.9 to 1.5 ms. 1 1.zme ms

.__.._______..__...—_..._...____-...___-—_——_——_—--_—___—_-—_-——-—————-_-_—-—-——_——__—..__-_._

* Sequential number beginning

crash test program.

TECHNICIAN’S NAME:

IVAN MINKEWICZ

with "1" at the start of each fiscal years’s

7731-13



PART 572 DUMMY CONFIGURATION AND PERFORMANCE VERIFICATION DATA...continued

PRE-TEST
(if required)

POST-TEST :
(if required)!

H :

[) [}

[] [}

] ]

’ '

: : :

1] 1] )

] L} ]

) [} ]

] ] []

: ; :

a, Pendulum Speed 121.5 to 25.5 fps.; 22.2 fps |
e ke et e - e it Haletb e LD LD LSt 1
' b. Pend. Avg. Decel. over | 20 to 24 G'’s : 23.8 G's |} H
! t3 to t2 H H : :
(= = R e e ;
! c. Peak Resultant Head H 26 G's max. H 23.7 G'’s H
! Acceleration H : : '
e el e taialale kbt e ittt bttt e ——————— fmmm e ——— ;
! d. Pendulum Decel. (t2-tl) | <= 3 ms. H 1.9 ms ! !
e ettt L Ll il el e jm———— T e :
H e. Pendulum Decel. (t3-t2) | 25 to 30 ms. H 25.9 nms : H
§ e e T R eI R :
H f. Pendulum Decel. (t4-t3) | <= 10 ms. ' 4.1 ms H !
e et (e r e ———— e e jmmm e ———— H
H g. Max. Head Rotation ! 63 to 73 deg H 71 deg ! H
| e e e H

H h. Chordal Displacement
' ' HEAD ROTATION ANGLE ' H H H
: - H ' 4 :
: 1 0 deg. i Time H -2 to 2 ms. H 0.0 ms H :
: : | mm—m———————— e - o e e H
H H 1 Displ H -.5 to .5" ! 0.0 " ! H
: L |mm e —— e e e R L L L ey H
H i 30 deg. i Time i 25.6 to 34.4 ms.; 26.9 ms ' H
H H ymm—————————— fm——m = L ettt H
H ! ! Displ ! 2.1 to 3.1" ' 2.5 " H '
H Rl et | ———— jm——— e m D e ———————— :
: i 60 deg i Time 1 40,3 to 51.7 ms. | 41.1 ms H H
: H e = (e —— D H
: H i Displ : 4.3 to 5.3" H 4.6 " H !
H e fm— jmmmm e — - e e (= e :
: { Maximum i Time 1 53.2 to 66.8 ms. | 53.9 ms H H
H H f———m e e ———— jmm e ————— et T :
! H i Displ. H 5.0 to 6.0" H 5.4 " H !
H D - bttt b b b T et L T e e T Tt H
: 1 80 deg. ¢ Time t 67.0 to 83.0 ms.! 72.2 ms H :
: : f—————————— jmrmm - (= e L :
H H ! Displ. H 4.3 to 5.3" ! 4.6 " ' '
1 e e | b e o e e o e = o . - - - e o o - - b e e e o o .- [ ]
i L] ) 1) ¢ 1] []
H t 30 deg i Time 185.4 to 104.6 ms.| 89 ms H !
‘ H jm—————————e HE il ittt e e LT e ekttt :
H H i Displ H 2.1 to 3.1" ' 2.4 " H '
: jmmmm e ———— Rt e = | ——————— :
" i 0 deg ! Time 1101.0 - 123.0 ms.; 103.1 ms ! !
1 ] | e e e o s A . = - —— b e e = - b e - —- - ()
] ] ] ] ) [} ?
H ' i Displ. H -.5 to 0.5" : 0.0 " : !
TECHNICIANS NAME: IVAN MINKEWICZ



DUMMY CONFIGURATION AND PERFORMANCE VERIFICATION DATA (continued)
I1. PERFORMANCE VERIFICATION DATA (continued) I

NHTSA DUMMY I.D. NUMBER: 1019 = =cecmmmommmcmcmccmmmmeeee l

' PRE-TEST POST-TEST :
! (if required)} (if required |
] [}
]

:
;
TEST PARAMETER E SPECIFICATION E E 5 '
3. ABDOMINAL COMPRESSION o o o :
TesT: (prelond - 50 1be.) | g g |
aj-;‘;rce @ 0.5" % 23 to 36 lbs. :: 27 1bs E .E
Tb. Foree © 0.75% g";;';;‘;a’ig;i“g """ s ee i g i
T Force @ 1,00 g“;a‘;;';;‘z;;'."g"";;t;';;;”g """"""" g '
T3 Foree @ 1,30 ' 73 to 88 1bs. | 8z 1bs | ;
e e S S
4, LUMBAR FLEXION TEST i % :: i l
a. Force @ 20 deg. 22 to 34 lbs. 28.5 1bs . . l
b, Force @ 30 deg. g";;';;‘;;'I;;T"g"“séfé'ﬁ;“g """"""" g
o Force @ 40 dez. g"zg‘;;‘;;'zggt“g""";;';;;"; """""""" g 1
T4 Return Angle \ 12 deg. maximam | 12 deg | ;
O O S S I
5. CHEST IMPACT TESTS: ! E ! b
A.High Speed E E E E l
"(1) Probe Speed 21.78-22.22 fps.i 21.8 fps
TT7(2) peak peflection 17" maximen i 1.6 0 1 g |
"TT(3) Peak Resistive Force | 2250 lbs maximumi 2152 1bs { g
“'z;;';;;;;;;1',;;;;;;;;;;'"';“";a';;';a;"“g““;;:;';""; """""""" :
B lowspeed o o o I
{1) Probe Speed E 13’86'14‘14_f‘_’f;5___:&‘_)_?_’?__5 ______________ E
""(2) Peak Deflection {117 maximum 8z " ;
"2;;‘;;;;';;;;;;;;;';;;;;""g‘12'5‘5'1;;‘;;;2;;;§““155;‘1{,;“; """"""" ; l
"714) Internal Hysteresis ' 50 to T0% 1 es.ex 1 ; 1
TECHNICIAN’S NAME: IVAN MINKEWICZ
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DUMMY CONFIGURATION AND PERFORMANCE VERIFICATION DATA (continued)

II. PERFORMANCE VERIFICATION DATA (continued)

NHTSA DUMMY I.D. NUMBER: 1019 = —ceeeemeccmcccccccccccccceeeoem
PRE-TEST POST~TEST
(if required); (if required)

:

]

)

:

:

:
: (1) Probe Speed ! 6.76 to 7.04 fps 6.9 fps
e i et Lk ket e i e e etk !
' (2) Maximum Force ! 1850 to 2500 1bs '
H et et R it Rttt bt '
! (3) Time above 1000 lbs 1.7 ms. minimum 1.7 ms H
el tntnbide bkl e T e T et :
i B. Right Knee ! '
| mmmemm————- H :
' {1) Probe Speed ! 6.76 to 7.04 fps 6.8 fps '
e ikttt e R Bt babadadn e :
H (2) Maximum Force ! 1850 to 2500 1lbs 2005 1lbs !
et ittt et {=mmmm e e T e e :
' (3) Time Above 1000 lbs. 1 1.7 ms. minimum 1.7 ms '

- e - - -~ —— - ———— A G s = . = - . - . - . - ——— = e S — M = S S MR S e = e G B SR S S e e G e A G S G P e e G

TECHNICIAN'’S NAME: IVAN MINKEWICZ
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PARYT 02 DUMMY CONFIGURATION AND PEKFORKMANCE VERIFICATION DATA

H P. 572 i PRE-TEST | POST-TEST |
SPECIFIGATION | 3¢ requiredt i€ required

DATE OF CONFIGURATION VERIFICATION EXXXXXXXXXXXXX E 4-12-89 5 E
VERIFICATION NUMBER FOR DUMMY (Xx) é§§iii§i;§;§;;-i ----- ; ------ E ------------ E
| SH - Seated Height . 35.6 to 35.8"1 366" i " |
| SP - Shoulder Pivot Height  21.8 to 22.4" 219" § " |
{ P - Hip Pivot Height 3.9" ref. 3.9 & "
. Ki - Knee Pivot from Back Line 20,1 to 20,771 204" & "
| KV - Knee Pivot from floor 19.3 to 19.9"1 19.8 " | " |
SV - Shoulder Width 178 to 18,477 181" 1 "
. W - Hip Width : 14.0 to 15.4"{ 14.8 * 1 "

I1. PERFORMANCE VERIFICATION DATA:

\ PRE-TEST | POST-TEST !
_________________________________________________ j_ (1T required)i (If required)!
5 DATE OF PERFORMANCE VERIFICATION ------weeeew-—- § 4-12-89 § E
{ SEQUENTIAL VERIFICATION NUMBER FOR DUMMY (f)---i 3 L §
| VERTFICATION LAB TEMPERATURE ( 66 to 78 deg. ) | M deg | deg !
| VERIFICATION LAB HUMIDITY (10 TO 70 %) ; 294z % L x
| TEST PARAMETER i SPECIFICATION | P :
T e e o A e g
é a.-;;;;-;;;;zzg;t accel. E 210 to 260 G's E 253 G’s E G’s é
{ b. peak lateral mccel. i <1068 1 4268 | G's
{ c. Time above 100 G’s 1 0.9 to 1.5 ms. |  l.lms 1§ s |

¥ Sequential number beginning with "1" at the start of each fiscal years’s
crash test program.

TECHNICIAN’S NAME: IVAN MINKEWICZ
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PART 572 DUMMY CONFIGURATION AND PERFORMANCE VERIFICATION DATA.. .continued .
Tl PERFORMANGE VERIFICATION DATA (comtinwed)
NHTSA DUMMY I.D. NUMBER: 1020 ==e-c=eccc-mommmmeemmeemeoe- i
------------- H PRE-TEST i POST-TEST !
_________________________________________________ | (if reauired)) Uf reanizefll B
! TEST PARAMETER E SPECIFICATION E é é
g’é?’iééi’iiiﬁi&é?ié? """"" D . o |
é at-;;;aai;;_g;;;;- 521.5 to 25.5 fps.'i 22,1 fps E .E
T hend. Ave. Decel. over | 20 to 24 G'a i 23.9 6's { N |
:' t3 to t2 E E 5' E
T Peak Resuliamt Head i 26 G's max. i 250's | i i
E Acceleration i i E E
'5"'ET'5;;5515;'5;;;{7{5:213" <= 3ms. T me 1
g'";f"5;;5515.}'5;;;1?'ZZE:ZET5'"53'2;_58’;;"'3"""58';;""3 """"""" I
'5'"}f’;;;&;ﬂ;'iéééif'IZZZZST5""'22'16';;'"E""'STZ';;'"E """""""""" 1
§"";T’{a;;f'i;;é'é&;{{;; """"" {53 to 73 deg. ! 70 dez 1
g"'LT'EESLQQE’BI;;I;;;;;;E """""""""""""""""""""""""""""""" ' }
g';;;;‘;a;;;za;‘;;;;;;"g"'"““““““g““"““"“;““"“""";
0 des.  : Time . 2tozms. i  0.0ms ! :
E'BI;;ET""g"'ifé'lé'fé-"""g """ o0 i E
30 des. | Time §’£§f?25’52?2';;?g""i?f?;;"'g """""""" 1
Diepl. 1 21 t03a" i 25 " i
60 deg.  } Time E'ZBTS'ZS'EIT?;;Tg""ZZZ';;"'g """"""""" i
1:'131;;1?""il"'ZTS'ZS_QTST"§""Zf€£7""§ """"""" i
| Maximum | Time E"ESTE'E;—EETQ';;T§""§5f§';;'"§ """"""""
vE'BZ;;IT""§"'QTB_Z;'ETS?'"E""ETZE'I""g """""""" i |
| 60 deg. | Time 1:'553'23'55?8';;?g”“?éfé';;"'g """""""" E
§’BZ;;IT""g'"ZTS'EZ'EBT"E""ZTEE"’-""E """"""""" |
30 deg. { Time El'ééTZ'ZS'IéZfé';;fi'""ééfé';;"'g """"""""
5’52;1?“”E"'ETI'ES"STIT"g""éféé'?""g """"""" N |
0 dez. i Time EIBITB':'IESTB';;T§'""IBZ';;'"§ """"""""
E : | biepl. i <5 too0.5" i 0.0 E i
T IEGHNICIANS NAME: | IvAW MInkmwicz
"""""""""""" c-10 7731-13 '
|



DUMMY CONFIGUKATION AND PEKFOHRMANUE VERIFICATIUN DATA (COntinued)

II. PERFORMANCE VERIFICATION DATA (continued)

NHTSA DUMMY I.D. NUMBER: 1020 e
PRE-TEST POST-TEST 1
(if required)! (if required |

; ;

' '

] (] [}

(] ] ]

] [} ]

] ) )

) [) 1]

] ] L

t 1 ]

] ' ’

' : :

H H :

a. Force @ 0.5" i 23 to 36 lbs : 25 lbs |}

t 1 [ ] )
I Bl atenhenfndnashent et et TETESessessessTTes pmm———m—mmsessssess T ETEeesSssSsss
! b. Force @ 0.75" ' 36 to 50 lbs. : 37.5 lbs } !
e el e mtadadabete e L e b LD jmmmm———— H
' c. Force @ 1.0" ¢! 50 to 63 lbs. H 52 1lbs | H
R et atatalal etttk bt e el b bt b b e — - ——— jmmmmm '
H d. Force @ 1.3" i 73 to 88 1lbs H 75 1bs | '
e e e bt bttt R e Rt e et e ;
o S ——— P P :
¢ 4, LUMBAR FLEXION TEST 1 ' H H
) 1 1 1 ]
[ [ 1 t [
' a. Force @ 20 deg. i 22 to 34 1bs : 28 1bs | H
e R | wm e m e ee R mmmmmmm e :
' b. Force @ 30 deg. ! 34 to 46 lbs. ! 36 1lbs | '
R ittt etttk ts jmmm—— e et e il {
: c. Force @ 40 deg. H 46 to 58 1lbs ' 47.5 lbs | H
| —— e fmm e |m——————————— - e et D 1
H d. Return Angle i1 12 deg. maximum | 10 deg | H
b e e e o e e e e o e e -~ = - — - — : _________________ : ______________ e e oo o o == - - ?
oo e { e e E
{ 5. CHEST IMPACT TESTS: H ' H :
i mmmmmmm——— e 1 } : :
\ A.High Speed : ' i H
[} [} 1 1 [)
[ ] [} ) 1
' {1) Probe Speed i 21.78-22.22 fps.| 21.8 fps | H
it e s [ — e e |m——me— e Habd el D H
H {2) Peak Deflection ! 1.7" maximum ! 1.64 " ' H
Rt et L L L L L e e L e e e L e et '
: (3) Peak Resistive Force { 2250 lbs maximum; 2048 1bs | H
e e et jmm e ————— H
! ({4) Internal Hysteresis ! 50 to 70% H 5§3.6 % H H
R el ey e et Lt | = —— R e H
{ B. Low Speed H ! H H
| e ' : H H
it (1) Probe Speed i 13.86-14.14 fps.| 13.9 fps | :
Rt e L ettt il e e | = )
H {2) Peak Deflection ! 1.1" maximum H 1.1 " ! :
et R et LT R e D e :
H (3) Peak Resistive Force t 1450 lbs maximum| 1216 1bs | H
R i it DL e B Dbl DLt ——————————————— D e ittt D D P ;
H (4) Internal Hysteresis H 50 to 70% H 50.4 % H :
gy gV S gy g S

TECHNICIAN’S NAME: IVAN MINKEWICZ
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DUMMY CONFIGURATION AND PERFORMANCE VERIFICATION DATA (continued)

NHTSA DUMMY I.D. NUMBER: 1020  =ec=c—cmmcecccccememmecmmeemene

PRE-TEST POST-TEST '
(if required); (if required),;

— - —————— = A= = = - = - ————— ——— ——— - - — - = = - e G S e = e

:
|
) (]
] ]
: !
1 (]
] ]
H :
g (1) Probe Speed ! 6.76 to 7.04 fps 6.9 fps |
B et il e et el bttt ke | = —————— -
, (2) Maximum Force ! 1850 to 2500 1lbs 2335 1lbs |
ettt i R it T Sttt e
H (3) Time above 1000 lbs. 1,7 ms., minimum 1.75 ms H H
T e D R :
! B. Right Knee : H H
! mmmmmmm oo ' : i
' (1) Probe Speed i\ 6,76 to 7.04 fps 6.9 fps | '
T R e e O L R !
' (2) Maximum Force ! 1850 to 2500 1lbs 2205 lbs | H
HE etk dedadad ke Sttt dedadadaia b : """""""""""""""""""""""" ‘l ------------- :
H (3) Time Above 1000 1lbs. ! 1.7 ms. minimum 1.75 ms , ' l
REMARKS : l
TECHNICIAN'S NAME: IVAN MINKEWICZ
TGz 7731-13 '
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APPENDIX D

VEHICLE OWNER'S MANUAL OCCUPANT RESTRAINT SYSTEM INSTRUCTIONS
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SAFETY BELTS

WARNING

Safety belts have been shown to be
the single most effective means avall-
able for reducing the potentlal for se-
rlous Injury and death in automobile
accidents. Therefore for your own
protection as well as that of your pas-
sengers always properly wear safety
belts when the vehicle Is in motlon.
Also, pregnant women should always
use safety beits,

In order to provide the maximum level
of protection safety belts must be
properly positioned on the body. Im-
properly positioned safety belts can
cause serious personal injury in case
of an accldent. Therefore read and al-
ways observe ali of the following in-
structions and warnings pertaining to
the use of safety beits installed in your
vehicle.

» When fastening the lap/shoulder
belt, the shoulder beit shou!d be posi-
tioned midway over the shoulder — It
must never rest against the neck. See
Hlustration on page 14.

= The combination lap/shoulder belt
on the front seats can be adjusted to
fit comfortably — see page 14.

a Do not use comfort clips or devices
which create slack in the shoulder beit
portion and can Increase the risk of
injury in an accident. However, such
clips may be required In the proper
use of some child restraint systems.
= Do not strap In more than one per-
son with each belt.

» For maximum effectiveness, the lap
belt must be worn low and tight
across the pelvis. Make sure any slack
Is wound on the retractor.

s Do not wear shoulder part of belt
under your arm or otherwise out of
position. This would Increase the risk
ot serious Injury In case of an
accident.

s Belts should not be worn twisted.
s Do not wear belts over rigld or
breakable objects in or on your
clothing, such as eye glasses, pens,
keys, etc. as these may cause Injury.

w Several layers of heavy clothing
may interfere with proper positioning
of belts and reduce the overall effec-
tiveness of the system.
s Keep belt buckles free of any
obstruction that may prevent secute
locking.
» Make sure the belt of the unoc-
cupied passenger seat is fully wound
up on Its retractor, so that the belt
tongue Is in its stowed position. This
reduces the possibility of the tongue
becoming astriking objectincaseof a
sudden stop.
= Beits that have been subjected to
excessive stretch forces in an acci-
dent must be replaced.
» Belts must not rub against sharp
objects.
s Do not allow safety beits to become
damaged by becoming caught in door
or seat hardware.
= Inspect your belts perlodically. If
belts show damage to webbling, bind-
ings, buckles or retractors, they must
be replaced.

WARNING continued

a If belts do not work properly, see
your VW dealer.

s Do not modity or disassemble the
safety belts in your vehicle.

s The belts must be kept clean as oth-
erwise the retractors may not work
properly (also see “Vehicle care,”
page 52).

s Never bleach or dye safety belts.

s Do not aliow safety belts to retract
until they are completely dry.

Child Safety

WARNING

All vehicle occupants and especially
children should be restrained when-
ever rlding in cars. Holding a chlid in
your arms iIs not a substitute for a
child restraint system. In an accident,
a child held In a person’s arms can be
struck or crushed by any unrestrained
rider. An unrestrained child could
also be Injured by striking the interlor,
or by belng ejected from the vehicle
during a sudden maneuver or impact.
Do not allow chilldren to stand or kneel

on the seat. A child restraint system
can help protect a chiid in a car.
Accident statistics have shown that
children are generally safer in the rear
seat area than in the front seating
positions.

A suitable child restraint properly in-
stalled and used in one of the rear
seating positions provides the high-
est degree of protection for infants
and small children in most accident
situations.

Commercially avallable child seats
complying with U.S. Federal Standard
FMVSS 213 (or in Canada CMVSS 213)
are required to be capable of being
installed with a lap belt or with the lap
belt portion of a combination lap-
shoulder belt.

Because improperly or inadequately
installed child restraint systems can
increase the risk of injury to children
in acclidents, always carefully read
and follow all instructions on installa-
tion and use that come with the
system.

D-2

Children must be positioned so that
the shoulder belt does not contact or
remain In front of the face, chin, neck
or throat. Failure to follow this precau-
tion can increase the risk or severity
of injury in the event of a collision.
In summary:
Children who are less than 12 years
old should sit in the rear.
For reasons of safety, a child should
only occupy the front seat if all of the
rear seating positions are already oc-
cupied by other children.
The children should wear, depending
on age, either a child restraint system
or the existing safety belts.
» Infants or toddlers should be se-
cured with a chitd restraint system
designed for their size.
s Children at about six years old and
older may wear lap belts.
a If the child is big enough to wear a
combination lap/shoulder belt, make
sure that the shoulder belt is posi-
tioned midway over the shoulder —
never across the neck of the child. See
lllustration on next page.

[
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CONTROLS #NDEQUIPMENT.

Belt Warning System

An audio-visual warning system is intercon-
nected with the driver's safety belt.

Every time the ignition is turned on, the safe-
ty belt warning tight will come on for about
six seconds as a remindei to buckle up. if
the driver does not fasten the salety belt, the
chime will also come on for s:x seconds.
With the driver's door closed, the chime will
go off as soon as the driver has buckled up.

Always heed warnings on pages
12-13.

525' 521

Adjusting the Shoulder Seatbeit

There are two fastening poinlts on the center
piltar for the front safety belts to accommo-
date the height of the driver and the front
passenger. On your vehicle, the belts are
attached at the upper point (A).

» To lower the belt, remove cap at belt an-
chor (arrow) and remove hexagon bolt.

= Remove plug and washer at point (B).
a Place belt at lower point and fasten with
hexagon bolt.

s Tighten bolt and replace cap.

s Install plug and washer at point (A).

Lap-Shoulder Belt

The combination lap-shoulder belt is
equipped with a locking retractor. The sys-
tem adjusts automatically to your size and
movements as long as the pull on the beltis
slow.

Hard braking or a collision locks the belt.
The belt will also lock when you drive up or
down a steep hill or in a sharp curve.

= To fasten, grasp belt tongue and pull bell
in continuous slow motion across your chest
and lap.

= Insert belt tongue into buckle on inboard
side of seat. Push down until it is securely
locked with an audible click. Pull belt to
check.

s Pull shoulder section to make sure belt fits
snugly across the pelvis.

s The shoulder belt must be positioned
midway over the shoulder — it must never
rest against the neck. See illustration.

s Belts should fit snugly across the pelvis
and chest. Make sure any slack is wound
up on the retractor.

a Adjust height of belt anchorage is neces-
sary. Do not wear shoutder part of belt under
your arm or otherwise out of position. This
would increase the possibility of serious in-
jury in case of an accident.

- Always heed WARNINGS on page
12-13.

a To unfasten bell, push in release button
on buckie. Belt will spring out of buckle.
s Torelease aiocked belt, lean back to take
the body pressure off the belt.

s To store lap-shouider belt, allow belt to
wind up on relractcr as you guide belt
tongue to its stowed position.

WARNING

To reduce the risk of Injury in an accl-
dent, position the lap belt as low as
possible on the pelvis.

During Pregnancy

Pregnant women should always wear safety
belts. The lap belt must be worn snugly and
as low as possible across the pelvis. To
avoid pressure on the abdomen the bell
must never pass over the waist.
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