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Section I

PURPOSE AND TEST PROCEDURE

This 35 mph frontal barrier impact test is part of the Composite
FY 90 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 requirements.

The 35 mph frontal barrier impact test was conducted in accordance

with the Office of Market Incentives (OMI) Laboratory Indicant Test procedure.

1-1 7776-




Section 2

SUMMARY OF TEST NUMBER ML0502

A load cell barrier consisting of 36 load cells was impacted by a
1990 Hyundai Excel 3-Door Hatchback at a velocity of 35.0 mph. The test was
performed at the Calspan Corporation Advanced Technology Center on January 9,
1990. 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 13 high-speed cameras. Camera locations and other pertinent camera

information can be found in this report.

Two Part 5§72, 50th percentile male anthropomorphic test devices
(ATDs), were placed in the driver and right-front passenger seating positions
according to dummy placement instructions specified in the 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. The driver ATD (Serial No. 357) and the
right-front passenger ATD (Serial No. 358) were calibrated previous to this
test. Certification details, along with instrumentation calibration data, are

found in Appendix C.

The 65 channels of data were recorded on six l4-channel FM tape
recorders. Appendix B contains the vehicle, load cell barrier and dummy
response data traces. Vehicle accelerometer #3 experienced a cut wire during
the impact. Vehicle accelerometer #4 did not record accurately during the

impact.

The driver’s head struck the steering wheel rim and hub; the HIC was
695.8. The maximum chest deceleration over 3 milliseconds was 41.2 g’s and

femur loads were 1384.8 and 1920.8 pounds.

The right front passenger’s HIC was 419.1 and maximum chest
deceleration over 3 milliseconds was 38.7 g’s. Femur loads were 1681.6 and
964.3 pounds.
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Table 1

GENERAL TEST AND VEHICLE PARAMETER DATA

Vehicle Year/Make/Model/Body Style: 1990 Hyundai Excel 3-Door Hatchback

NHTSA No.: MLO502 VIN.: KMHVD12J7LU003220
Body Color: Silver Date 0f Manufacture: September 6, 1989
Engine: 4 Cylinders; - C.I.D.; 1.5 Liters; - _CC
X Gas; — Diesel; — __Turbocharged
- Longitudinal; X __Transverse
Transmission: 4 Speed; X Manual; — Automatic; X Overdrive
Final Drive: X  Front Wheel; — Rear Wheel; —  Four Wheel
Date Received: 12-5-89 Odometer Reading:_026.9
— A/C; ~ P/S; X P/B; -  P/wdo.; — Tilt Wheel
— P/seats; — Cruise Control
Type of Occupant Restraint:
Automatic torso belt, Manual lap belt.
DATA_RE ED M e E PLACARD:
Tire Pressure (at capacity): Front 28 psi, Rear 28 psi

Recommended Tire Size:

P155/80R13 OR P175/70R13

Recommended Cold Tire Pressure:

Front 28 psi,

Rear _ 28 psi

Tires on Vehicle: P155/80R13 ; Manufacturer: Goodyear
Number of Occupants: 2 Front; 3 Rear; _-_-_3rd Seat; 5 TOTAL
Type of Front Seats: X Bucket; —_ Bench; — Split Bench
Type of Front Seat Back: ~— Fixed; X Adj. With X Lever — Rot. Knob
Vehicle Capacity Weight (VCW) = 850 lbs. (A)
No. of Occupants x 150 lbs. = 750 lbs. (B}
Rated Cargo and Luggage
wWeight (RCLW) A-B = 100 1bs.
GVWR 3298 1bs. GAWR: Front 1730 1lbs. Rear 1630 1bs.
2-2 7776-5



Table 1

GENERAL TEST AND VEHICLE PARAMETER DATA (cont-’d)

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

Right Front = 640 1bs. Right Rear = 430 1bs.

Left Front = 710 1bs. Left Rear = 420 1bs.

TOTAL FRONT WEIGHT = 1350 1bs. (__61 % of Total Vehicle Weight)
TOTAL REAR WEIGHT = 850 1bs. ( 39 % of Total Vehicle Weight)
TOTAL DELIVERY WEIGHT = 2200 1bs.

AL ATION F TARGET T WEIGHT:

UDW = Unloaded Delivered Weight  (__ 2200 lbs.)
VCW = Vehicle Capacity Weight ( 850 1bs.)
DSC = Designated Seating Capacity (_5 )
RCLW = VCW - 150 (DSC) = 100 1lbs.

Target Test Weight = UDW + RCLW + (2 dummies x 164 lbs./dummy)
Target Test Weight = 2628 1bs.

'QEIGHT OF TEST VEHICLE WITH REQUIRED DUMMIES AND 132 POUNDS CARGOQ;

Right Front = 740 1bs. Right Rear = 590 lbs.
Left Front = 720 1bs. Left Rear = 610 1bs.
TOTAL FRONT WEIGHT = 1460 1bs. (__55_% of Total Vehicle Weight)
TOTAL REAR WEIGHT = 1200 1bs. ( 45 % of Total Vehicle Weight)
TOTAL TEST WEIGHT = 2660 1bs.
Weight of ballast secured in vehicle trunk area = 0 1lbs.
VEHICLE ATTI E 11 dimensions in inch :
Delivered Attitude: RF 25.7" LF 25.5” RR_24.6" LR_24.2"
Test Attitude: RF 25.9" LF 26.1” RR_22.8" LR_22.8"
Wheel Base: 94,1 1in.; C.G. = 42.3 in. rearward of front wheel C/L

Remarks:

7776-5



Table 1

GENERAL TEST AND VEHICLE PARAMETER DATA (cont’d)

POST-IMPACT DATA:

Type of Test: _Frontal Barrier Impact Angle: 0°

Date of Test: _January 9, 19890 Time of Test: 13:05

Ambient Temperature: 40 °F at impact area

Temperature in Occupant Compartment: 70 _°F

Windshield Molding Temperature: 68 °F

Required Impact Velocity Range: 34.5 to 35.5

Impact Velocity: primary = 35.0 mph, secondary = 35.1

Distance From Front Bumper to Barrier Face When

Entering Speed Trap: §2 inches
Exiting Speed Trap: 12 inches
VEHICLE REBOQUND AND CRUSH (inches);

Vehicle Length: Pre-test = R 157.5 CL‘160.6 L 157.7
Post-test = R 140.8 CI‘141‘4 L _140.2
Crush =R _16.7 CL 19.2 L 17.5

Distance from front of test vehicle to point of impact:

R_12.8" CL 11.7" L_12.2"

VI E NT. POINTS

Driver Passenger

Head Steering Wheel Rim and No Contact

Steering Wheel Hub

Chest Lower Steering Rim No Contact

Abdomen Lower Steering Rim No Contact

Left Knee Dash Panel Dash Panel

Right Knee Dash Panel Dash Panel

2-4

mph
mph
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Table 1

GENERAL TEST AND VEHICLE PARAMETER DATA (cont’d)

Front Rear
Left Right Left Right
Door Opening operable operable — -~
Front Rear
Seat Movement Left Right Left Right
Seat Back Failure none none - -
Seat Shift (in.) none none — —

Glazing Damage

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

2-5 7776-5



II.

Section 3

OMI FINAL DATA

Occupant and Vehicle Information

OMI DATA

1. Dummy Injury Criteria Data Summary

2. Dummy Positioning Data

3. Seat Belt Positioning Data

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

7. vehicle Target Locations

OVR DATA

1. Load Cell Barrier Data

2. Vehicle Accelerometer Data

3. Test Vehicle Measurements
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Table 2
DUMMY INJURY CRITERIA VALUES

NHTSA No.: MLO502 Vehicle: 1990 Hyundai Excel 3-Door Hatchback

MAXIMUM HEAD ACCELERATION (g°s)

X Y Z R
Position #1 - Driver -134.5 -46.5 86.0 164.0
Position #2 - Passenger 27.0 18.8 49.4 §6.9

MAXIMUM CHEST ACCELERATION (g’s)

X Y Z R
Position #1 - Driver -41.8 -13.2 -17.1 41.2
Position #2 - Passenger -39.0 19.6 24.1 38.7

The maximum chest resultant acceleration is defined as the maximum acceleration
which exceeds 0.003 seconds in duration.

MAXIMUM FORCE -~ FEMUR LOAD (lbs.)

LEFT FEMUR RIGHT FEMUR
Position #1 - Driver 1384.8 1920.8
Position #2 - Passenger 1681.6 964.3

MAXIMUM FORCE — SEAT BELT LOADS (lbs.)

SHOULDER STRAP LAP STRAP LAP STRAP
UFPER BELT LOAD RIGHT BELT LOAD LEFT BELT LOAD

Position #1 - Driver 1870.8 - 405.8

Position #2

Passenger 2479.8 599.8 -

HEAD INJURY CRITERIA (HIC)

Average Acceleration
HIC t; (SEC) t, (SEC) t, TO t,
Position #1 - Driver 695.8 .06172 .09772 §1.8
Position #2 - Passenger 419.1 .05955 .09555 42 .3

HIC is as defined in FMVSS 208. The maximum time interval from t; to t, is 36
milliseconds. -
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Test No.:

EAT

U O w »

M O O w >

Figure 1

PART 5§72 DUMMY IN-VEHICLE POSITION

1990 Hyundai Excel 3-Door Hatchback

ML0502 Vehicle:
PE; ADJUSTER TYPE:
Bench X  Manual
Bucket — _ Power-

Split Bench

BUCKET SEAT BACK TYPE:
— Fixed

X Adjustable Reclining

DRIVER DUMMY PASSENGER DUMMY
MEASUREMENT
_LOCATION ~
A - Head Target
B - Knee Joint
C - Approximate
*H’ Point
D - Sill to
Reference
Point
J 1 L
AFT 1o L-FwD
23.6 in, 25 Degrees A= 22.8 in. 19 Degrees
30.5 in. 93 Degrees B = 30.5 in. 95 Degrees
16.2 in. 112 Degrees C = 15.7 in, 106 Degrees
14.3 in. D = 14.3 in.
D
e 8
21
:: b A F
\ '
LEFT RIGHT
FRONT FRONT
DOOR TOP VIEW DOOR
357 DUMMY ID 358
Left Door to Driver Centerline 11.1 in,
Left Door to Center Passenger Centerline — in.
Left Door to Right Passenger Centerline __35.4 in.
Left Door to Right Door ___46.3 in,
wWindow Glass Height (Right and Left Must Be Equal) 11.0 in.
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HH

HW

€D
cs

-
b lal

KD

Figure 2
OCCUPANT CLEARANCE DIMENSIONS
DRIVER PASSENGER
HH 14.4 15.1
HW 20.3 20.3
CD 22.3 23.3
CS 14.7 -
KDL 6.8 7.8
KDR 7.2 7.7
SA See note See note
TA 24° 24°
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
’ HEAD
HA = Head Target to "A" Pillar
HR = Head to Side Roof
HS = Head to Side Window
HA
AD = Arm to Door
HD = Hip to Door “A" PILLAR b
KK = Knee to Knee
DRIVER PASSENGER
HR 4.9 4.7
HS 8.0 7.8
AD 3.8 4.5
HD 5.8 6.5
KK 10.1 8.3
HA 19.3 10.8 Note:
3-4

Seat back was positioned as
specified by the manufacturer.
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Figure 3

SEAT BELT POSITIONING DATA

DUMMY'S CENTERLINE

‘D’ RING

— SHOULDER BELT PORTION

LAPBELT PORTION

pBU | PBL ‘ —  1/8” THICK ALUM. PLATE
MALE BLADE
() ,-—=EMERGENCY LOCKING
E RETRACTOR
Y
BUCKLE ASSY. REEL
OUTBOARD ANCHORAGE
INBOARD ANCHORAGE A
[
FLOORPAN /
FRONT VIEW OF DRIVER DUMMY
DRIVER DUMMY PASSENGER DUMMY
(inches) (inches)
PBU — Top surface of alum. plate to
upper edge 13.5 13.5
PBL —— Top surface of alum. plate to
belt lower edge 10.3 10.3

3-5
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Table 3
SEAT BELT PERFORMANCE ASSESSMENT

BELT TH _DATA:

Shoulder belt length as measured
on Part 572 Dummy.

Lap belt length as measured
on Part 572 Dummy.

LAP BELT SPOQL-OFF DATA:
As determined mechanically.

H DE —
As determined mechanically.

BELT STRETCH DATA;

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

Measured mechanically

3-6

TEST DATA

river Passenger
37.5" 37.5"
35.0" 34.5"
1.8" 1.5”
1.3” 2.0”
1.0 in/ft 0.6 in/ft
0.0 in/ft 0.0 in/ft
7776-5



Figure 4

DRIVER DUMMY TO STEERING COLUMN/WHEEL ASSY. REFERENCE DIMENSIONS

hY
L}
Y
X SCA
LEFT SiDE VIEW
MEASUREMENTS
NR ~- Distance from tip of dummy’s nose to 19.6 Inches
Top Rear surface of steering wheel rim
NH -- Distance from tip of dummy’s nose to 19.8 Inches
center of steering column hub
SCA — Angle of steering column relative to 26.0 Degrees
the horizontal X axis
SWA -— Angle of steering wheel relative to -64.0 Degrees

the horizontal X axis

3-7
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Figure 5

CAMERA POSITIONS FOR FRONTAL IMPACTS

NOTE: Camera Information Shown on Table 4

FIXED COLLISION BARRIER

o "y
2 —

K

#5 and #6

#14 #13
AN JAY
] 15

L —~#16
TEST VEHICLE

#a

N— ]
N~—

MONORALIL &
TOW CABLE

F11

St

D] #10
S
N

CONCRETE TEST PAD
L

'\[ TOP VIEW /\(
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Figure 6

VEHICLE TARGET LOCATIONS

RA— _—— 3 C > =1
any: 1
| '
\:; 1 18.9
— p— l -— C/L ‘
" 12.0 1
& 6.
J T +
- F——L-r// 1 D H—=3
:
§‘__—— 81.3 e 36.0 —= 8.0
\ 66666 5.0
g $656 |§é§|
% ——
N ; 9 5.
N N |
Q: =
§ o | 54.8 > o |
\\\
N + — +
&
t— 26 .6 —te~ 26,7 -—-l g— 8.7
[-'——55.3 - ft— 35,4 —dt——43,3 —
REF.
0 f— =
=) (=)
+ +
1% %
8.5 —p ‘-—26.6-—4-26.7
bt— 43,3 ——tdet—— 35,1 — 55.5
REF.

(DIMENSIONS IN INCHES)
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Figure 7

LOAD CELL LOCATIONS 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 i 18"

38.75"

2.6

6 GROUPS OF 6 LOAD CELLS EACH

Group 4 Group § 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 LOCATIONS

pt— 25,3 o~
at—19 . 8 —p
TOP VIEW
—pl 17,2 g I
D 3 o
5
15.6

pE—&- —— - —— - -

T

105.5 >

ACCELEROMETER DIRECTION
NUMBER* ACCELEROMETER LOCATION X Y Z

1 Left Rear Seat Crossmember - X

2 Right Rear Seat Crossmember X

3 Top of Engine X

4 Bottom of Engine X

5 Right Disc Brake Caliper X

6 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.

3-12 7776-5



Figure 9

TEST VEHICLE MEASUREMENTS

REAR DATUM REFERENCE

TO EDGE OF DOOR
(EVEN NUMBER FOR
RIGHT SIDE AND
ODD NUMBER FOR
LEFT SIDE)

LENGTH OF
ENGINE BLOCK

TO TRAILING EDGE
BEHIND DOOR
(RIGHT/LEFT SIDE)

TO LEADING EDGE
<T~IN FRONT OF DOOR
{RIGHT/LEFT SIDE)

X19,20
{RIGHT/LEFT SIDE)

TO HEADLINER

CENTER OF

X18
STEERING
COLUMN—-—Z =
el 0
x17 = =H—— Wi =
70 ‘A’ POST vy S,eadd
N\ “::.":.n:."-"
\
X12,13 REAR DATUM
REFERENCE AT
' X14,15 CENTER OF REAR
i X16 BUMPER

TO STEERING COLUMN TO0 BOTTOM 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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FILTER CHANNEL CLASS

60

7776-5



—— s v -

CHAHHEL

169

-
Do)

Qe

-
Lt

Vs

-
Dod]

)

B-3

[aex(]
[ax]
I~

o
[T
LN |

159,

=0
TINME

Q.

Q.

7776-5




] . 238177IM ML :
gas  8sz 9oz ‘@sT @@l @s . @ ‘@g- £
al-
}
\l‘l\\\l 7/[//
a
i
&
2z
3z
AT,
HaH SR E I ERELELK

(x) T# 1300V

<8S =S3I¥3S &b =N




ey

- A3SITTIN JWIL
‘@8 QS8 LIRS 4G1 “aaT a5 85-
a1-
a
21
.IllllJlllllll
lllllL(\\\\:
e B
ad
S3HINI . IHINIIWTLSIT < G3NNBRG
(014 1300V ZeS =S31435 b6 =NDY

7776-5

B-5



[ |
o

[T

[
-
-

3

%)

£

100

B-6

K B

Pt
[

-108

300

[

)

120

9n .
TIM

L

7776-5



oo
o1

JISITINW INIL
g aac @5l ~8a] 8s 9 8§~

07
Dov)
'y
(' 0

(WU
i

(2]
-r

Hdl ALTI0N3I ¥ TiSHNBRD
(x)z# A0V c8S =53I438 e¥e  =NDY

7776-5



0
. 23SI117IN 3INIL £
@z @se gk @Sl a8l 8% a a5
~lai-
a
~ 3]
///11// 2
j/
. -
N 53]
N | A
~
ad
S3IHINI IN3N3O8I4S1d v J3NNBh
()24 1300V z0s =S3I43S  &he =Y




[
)

5

u

4
o

CHAHHEL

Co
Q

46

[wy]

3 o

~-120

o=
[
™

U
0J

o
Doy

[aen)

a

77765



=
[
AR
un
[N
———-
o
colul
(X AN DR
- >
L] —J
€} —J
Lact) —
U =
=
" u
[X] -
|68
-
o
L) f
(X4
e . H ! [0
- [ s0¢]
c.vr -t
(A _ﬁ ! :
[ !
f1 =X j Lt
T 3-—-— =
hat ' ' Dol ]
e LY U
[
<X
o :
(oK) !-")
=
-t
L
=
&
X
o
=
us
o) D) o) (28] [aod] = }
o = = o Loy
-—t - € ™ - g
] L '
B-10 7776-5



=1

HAMHEL

o
[N
L
=
u
2%
f_:; [
Do BY |
)
[ ]
-
-~J
—
-
u=
D ->—d4
LoV
Dx]
-
‘ ! L
! } [ :--4
. e b
:'3
=
‘: ?
2
u
Dey) Do} Dy Do) Doy [20] t
) ) 1"y (xS | D Lo’
- ] ] -t
t
B-11 7776-5




23SITIN IL .
JuhS ‘852 a8e 851 “aal as 8 as-
ar-
PPN S i, - ~ t]
3
\N .
Hal ALI20730 & TT3HHPHO

(%) g# 1AV 285 =53I335 SFS =NNA

7776-5

B-12




338177 WIL |

BAE - Cs2 LS LRl et RE L 85-
at-
a
23
L/ ey
g

o
i

SIHINI INFWIIHTIET &  13HHYHD

(08 300y 28s =931¥3IS &b  =Nd

7776-5

B-13



(N |
Doyl

U

443

[
-2

5

Bl

3

i E.'UH:

RN

b

Fad

22

b o —

o
A

HAaHHEL

I

[
(]
ny

D]

AP}

31
..4 K|

B-14

~120

-200

D)
™

-
Do

(X}
[TRY o

8.

7776-5



I3811TIK 1L
oz - ae 882 98] el 8s ' 5-
eb-
| e ———um &mn.
—~
9
frz i
.
&r
3
HaW ALIJ013N € 13nNSHD
(raon oV 28s  =53I¥43S  &té  =HnY

7776-5

B-15



- 3351 71IN NI L e
8 063 202 881 ‘aal "as 2 06~ S
a9-
//
// 23~
/ 2
N i
<] 7
/
ez
ot
SIHINI e O RE L EEE
()94 1300V 205 =S31¥33 &P6  =HNY




[\
=0
A
[acm]
u
CJ
f l'_:; )
DoCE PR
o DN X AK]
- —
(] -t
) ot
o~ —
U =
<
" [ "]
(Xal -—
w {
»—
(U3
[¥8]
(]
i D]
. { D}
[R/Y g v
[n £ h..___- i i
= =1 w
Ta - =
= i ; e
o S ) + U -
1t ] o
<« !
‘ !
r.‘.
I~
| =
-t
L
x
X
[ ]
ov]
i w
o D D Do Doy L) t
QO e d - o 44
1 t -
L4
B-17 7776-5



23S117IU INIL i
aag asa "BAZ a5t "anl "85 0 85— S
at-
N_, - B
\\\\;r&\ MV
\\
-
__lar
Hdld ALI00130 31 13NNTRD
(X) L# TED0V ZeS  =S3IN3S  &bE =NON




- 93SITIN w1l
gag 862 “aad @51 ‘gal 8§ a @8-
02-
m
\\\ At
W
(< o
22
S3HANI INIHIAWTSSTT T I3HHEHID
(x) #1300 285 =S3I¥3S  6b6  =HNY

T776-5

B-19




LOAD CELL BARRIER DATA
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Measured over
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DUMMY CERTIFICATION 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 Data
357 12-12-89
358 12-13-89

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 No. 6525-V-1.

C-2 : 7776-5




Figure 10

DUMMY CONFIGURATION DIMENSIONS
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PAKL D74 DUMMYI CLUNE LIOURALTIUN AND rFEXPURKMANCDE VERKIFPLIUATIUN DALTA

P. 572 PRE-TEST POST-TEST

SPECIFICATION if required| if required

DATE OF CONFIGURATION VERIFICATION ;;;;QQQ;;;;;;_ __EEZEEZEQ ______________
VERIFICATION NUMBER FOR DUMMY (*) ;;;;;;;;;;;;;_ ___——; __________________
| sH - seated Height | 35.6 to 35.8"| 35.6 " |
'SP - shoulder Pivot Height | 21.8 to 22.4"| 219 * | v
WP - Hip Pivot Height | 3.9" ref. | 3.9t |  »
KH - Knee Pivot from Back Line | 20.1 to 20.7"| 20.4 * | »
KV - Knee Pivot from floor | 19.3 to 19.9"| 19.5 * | v
W - shoulder Width | 17.8 to 18.4"| 1s.0 " | "
uW - mip width | 14.0 to 15.4"| 1a.3 v | v

II. PERFORMANCE VERIFICATION DATA:

| PRE-TEST | POST-TEST |

(if required)| (if requireqd)

| DATE OF PERFORMANCE VERIFICATION —------——-————|  12-12-89 |
 SEQUENTIAL VERIFICATION NUMBER FOR DUMMY (*)-——| 2 |
'VERIFICATION LAB TEMPERATURE ( 66 to 78 deg. ) | 69-70 deg | deg
'VERIFICATION LAB HUMIDITY (10 TO 70 %) | 25-29% | %
'TEST PARAMETER | seecrrrcarion | |
‘1. mEAD DROP TEST | |

a —;QQQ—;QQEEEQHt accel. 210 to 260 G's 210.4 G's G's

b. peak lateral accel. | < -1w06's |  176s | G's
" c. Time above 100 G's | 0.9 to 1.5ms. | 1.25ms | ms

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

TECHNICIAN'S NAME: IVAN MINKEWICZ

7776-5
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PART 572 DUMMY CONFIGURATION AND PERFORMANCE VERIFICATION DATA...continued

T PRE-TEST POST-TEST
(if required)| (if required)

a. Pendulum Speed 21.5 to 25.5 fps 23.0 f£fps

" b. pend. Avg. Decel. over | 20 to 2¢ 6's | 23.6 G's |
t3 to t2

c. Peak Resultant Head | 26 G's max. | 25.426G's |
Acceleration

4. pendulum Decel. (t2-t1y | <= 3 ms. |  2.36 ms |

. pendulum Decel. (t3-t2) | 25 to 30 ms. |  26.66 ms |

" f. pendulum Decel. (t4-t3) | <= 1o ms. |  3.72ms |

"""" Max. Head Rotation | 63 to 73 deg. | 69.46 deg |

HEAD ROTATION ANGLE
0 deg. | mime -2 to 2 ms. 0.0 ms
‘pispl. | —5to.5" | oo |
30 deg. | Time | 25.6 to 34.4 ms.| 26.66 ms |
pispl. | 2.1 te3.a" | 2.1 |
60 deg. | Time | 40.3 to 51.7 ms.| 4l.20 ms |
‘pispl. | 4.3tos.3 | a7 |
‘Maximum | Time | 53.2 to 66.8 ms.| 53.88 ms |
‘pispl. | 5.0 to6.0" | o s.s7c |
60 deg. | Time 67.0 to 83.0 ms.| 70.31ms |
pispl. | 4.3 t0 5.3" | 4.5 |
30 deg. | Time  [85.4 to 104.6 ms.|  87.8 ms |
pispl. | 2.1 to3.ar | 2.3 |
0 deg. | Time  |101.0 - 123.0 ms.| 102.55 ms |
pispl.  -sto.ss | oon |
© TECHNICIANS NAME:  IVAN MINKEWICZ
C-5 7776-5




DUMMY CONFIGURATION AND PERFORMANCE VERIFICATION DATA (continued)

II.

3. ABDOMINAL COMPRESSION

TEST: (preload = 50 1lbs.)
aj-;;rce @ 0.5"

 b. Force @ 0.75"

 c. Force @ 1.0"

4. Force @ 1.3"

4. LUMBAR FLEXION TEST:
a. Force @ 20 deg.

" b. Force @ 30 deg.

" c. Force @ 40 deg.

 d. Return angle

'S. CHEST IMPACT TESTS:

(1) Probe Speed

(2) Peak Deflection

(4) Internal Hysteresis

TECHNICIAN'S NAME:

1.7" maximum

1.1" maximum

1450 lbs maximum

PRE-TEST POST-TEST -
(if required)| (if required

IVAN MINKEWICZ

7776-5



DUMMY CONFIGURATION AND PERFORMANCE VERIFICATION DATA (continued)

JI. PERFORMANCE VERIFICATION DATA (continued)

————————————— PRE-TEST POST-TEST
(if required)| (if required)

(1) Probe Speed 6.76 to 7.04 fps 7.0 fps
(2) Maximum Force 1850 to 2500 lbs 2490 1bs
(3) Time above 1000 lbs 1.7 ms. minimum 1.75 ms

(1) Probe Speed 6.76 to 7.04 f£ps 7.0 fps
(2) Maximum Force 1850 to 2500 1bs 2023 1lbs
{3) Time Above 1000 lbs. 1.7 ms. minimum 1.75 ms
REMARKS:
TECHNICIAN'S NAME: IVAN MINKEWICZ
C-7 7776-5



INSTRUMENT CALIBRATION INFORMATION

NHTSA DUMMY ID NUMBER 357
SERIAL
DUMMY INSTRUMENT-- MFG NUMBER
1. uEAD AccELEROMETER--| |
HX LONGITUDINAL-- ENDEVCO CK54
HY LATERAL-- “ENDEVCO | Goos
HZ VERTICAL-- “ENDEVCO | co7s
2. CHEST ACCELEROMETER-| |
CX LONGITUDINAL-- | cEC | alls
CY LATERAL-- —EEDEQEB _____ ESO; _____
CZ VERTICAL-- Ccec | a0
3. FEMUR LOAD CELLS | |
LEFT SIDE CGsE | ses
RIGHT SIDE —_E;E—____ ——‘“g;; _____
CALIBRATION LABORATORY
INSTRUMENTS—-
1. PENDULUM ACC.-—-— —__EEE _______ giga _____
2. TEsT pROBE | |
ACCELEROMETER~- CEC Alél
3. LUMBAR FLEXION TEST —EERQ;: _______________
PUSH FORCE GAUGE-- DUCER INC 20051
4. ABDOMINAL COMPRESS. | |
TEST FORCE GAUGE-- BLH 72952
5. ABDOMINAL COMPRESS. | |
TEST FORCE GAUGE-- CIC 567-11

DATE LAST
CALIBRATED

DATE OF NEXT
CALIBRATION




P. 572 PRE-TEST POST-TEST

SPECIFICATION if required| if required

DATE OF CONFIGURATION VERIFICATION |XXXXXXXXXXXXX | 12-13-89 |
VERIFICATION NUMBER FOR DUMMY (*) ;;;;;;;;;;;;;_ -—---5 ——————————————————
| sH - seatea Height | 35.6 to 35.8"| 35.6 " | .
'SP - Shoulder Pivot Height | 21.8 to 22.4"| 22.1° | "
HP - Hip Pivot Height | 3.9" ref. | 3.t |
"KH - Knee Pivot from Back Lime | 20.1 to 20.7"| 20.5 " | v
'KV - Knee Pivot from floor | 19.3 to 19.9"| 1s.6 * | v
"W - Shoulder width | 17.8 to 18.4"| 180 * | v
WW - mip Wwiath | 14.0 to 15.4"| 148" | v

II. PERFORMANCE VERIFICATION DATA
| PRE-TEST | POST-TEST |

(1f required)| (if required)|

| DATE OF PERFORMANCE VERIFICATION —--—--——---—- 12-13-80 |
 SEQUENTIAL VERIFICATION NUMBER FOR DUMMY (%)-——-| 2 |
"VERIFICATION LAB TEMPERATURE ( 66 to 78 deg. ) | 69-70 deg | deg
'VERIFICATION LAB HUMIDITY (10 TO 70 %) | 25-29% | %
TEST PARAMETER | sezcrrrcarton | |
‘1. EEaD DROP TEST | |

a —;;;i—;;;;;;;;t accel 210 to 260 G's 223.2 G's G's

b, peak lateral accel. | <-106's |  7.76's | c's
"¢ Time above 100 G's | 0.9 to 1.5ms. |  1.25ms | ms

* Sequential number beginning with "1" at the start of each fiscal years's

crash test program.

TECHNICIAN'S NAME:

IVAN MINKEWICZ

7776-5



PARY /2 DUMMY CONFILIGURATILIUN AND PERFORMANCE VERIFICALIUN DATA...CONntinuea

I1. PERFORMANCE VERIFICATION DATA (continued)
NHTSA DUMMY I.D. NUMBER: 358  —emom———m——mmmmmmmmmmmmmmme
————————————— PRE-TEST POST-TEST
(if required){ (if requirgd)
| TEST paRaMETER | seeciercatzon | |
2. NECK BENDING TEST | | |
a. Pendulum Speed 21.5 to 25.5 fps.|  23.2 fps
" b. Pend. Avg. Decel. over | 20 to 24 G's | 23.6G's |
t3 to t2
" c. peak Resultant Head | 26 G's max. | 25.48G's |
Acceleration
4. pendulum Decel. (t2-t1) | <=3 ms. | 2.36ms |
" c. Pendulum Decel. (t3-t2) | 25 to 30 ms. | 27.28ms |
" £. pendulum Decel. (t4-t3) | <= l0ms. | 4.22ms |
"""" Max. Head Rotation | 63 to 73 deg. | 71.54 deg |
" h. Chordal pisplacement
| HEAD ROTATION ANGLE | | |
0 deg. | mime -2 to 2 ms. 0.0 ms
pispl. | “5to.s" | o0 |
30 deg. | Time | 25.6 to 34.4 ms.| 26.54ms |
‘pispl. | 2.1to3.a" | 257 |
60 deg. | Time | 40.3 to 51.7 ms.| 40.67ms |
pispl. | t.3to5.3" | a8 |
‘Maximum | Time | 53.2 to 66.8 ms.| 59.15ms |
‘pispl. | s5.0to6.0" | serc |
60 deg. | Time | 67.0 to 83.0 ms.| 71.55ms |
‘pispl. | 4.3tos.3v | a1 |
30 deg. | Time  |85.4 to 104.6 ms.| 8.05ms |
Displ  21to3ar | z2av |
0 deg o —Time o 161.0 - 1;3.0-ms o 10;‘3 ms T
pispl. | s5to0.5 | oo |
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DUMMY CONFIGURATION AND PERFORMANCE VERIFICATION DATA (continued)

II.

TEST: (preload = 50 lbs.)

a. Force @ 0.5"

c. Force @ 1.0"

TECHNICIAN'S NAME:

1.7" maximum

1.1" maximum

1450 lbs maximum

50 to 70%

IVAN MINKEWICZ

PRE-TEST
(if required)

POST-TEST
(if required

7776-5
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LUMMY CONFIGURATION AND PERFORMANCE VERIFICATION DATA (continued)

IT.

‘TECHNICIAN'S NAME:

IVAN MINKEWICZ

PRE-TEST
(if required)

POST-TEST
(if required)

7776-5




INSTRUMENT CALIBRATION INFORMATION

NHTSA DUMMY ID NUMBER 358
DUMMY INSTRUMENT-- MFG
1. HEAD ACCELEROMETER——|
HX LONGITUDINAL-- ENDEVCO
HY LATERAL-— _5;5;555__
HZ VERTICAL-— _EBBEQEB—_
2. CHEST ACCELEROMETER-|
CX LONGITUDINAL-- CEC
CY LATERAL—— EQDEVCO
CZ VERTICAL-- —_EEE _____
3. FEMUR LOAD CELLS |
LEFT SIDE —_E;E _____
RIGHT SIDE __E;E _____
CALIBRATION LABORATORY
INSTRUMENTS-—
1. PENDULUM ACC.-- ___EEE—___
2. Test prOBE |
ACCELEROMETER~- CEC
3. LUMBAR FLEXION TEST _;;;;;:_——
PUSH FORCE GAUGE-- DUCER INC
4. ABDOMINAL COMPRESS. |
TEST FORCE GAUGE-- BLH
5. ABDOMINAL COMPRESS. |
TEST FORCE GAUGE-- CicC

SERIAL
NUMBER

DATE LAST
CALIBRATED

DATE OF NEXT
CALIBRATION




Appendix D

VEHICLE OWNER’S MANUAL OCCUPANT RESTRAINT SYSTEM INSTRUCTIONS
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FEATURES OF YOUR HYUNDAI EXCEL

BOLI-A
Pregnant Women

The use of a seat belt is recommended for
pregnant women to iessen the chance of
injury in an accident. When a seal belt is
used, it shoutd be placed as low and snugly
as possibie on the hips, not across the
abdomen. For specific recommendations,
consult a physician.

BOJEV-A
Injured Person

A seat belt should be used when an injured
person is being transported When this s
necessary, you should consult a physician for
recommendations.

BO9F:-A
One Person Per Belt

Two people gnciuding children) should never
attempt to use a single seal belt. This could
increase the severity of injuries in case of an
accident.

. -
B80%GY-A

Do Not Lie Down,

To prevent inuries in the event of an
accidet, and 1o achieve maximum
effectiveness of the seat belt system, all
passengers should be sitling up and the iront
seals should be in an upright position when
the car is moving. As seat bell cannot
operate properly il the person is lying down
in the rear seat or if the front seat is at or

1-8

near the tully reclined position

BO9H-A

CARE OF SEAT BELTS

Seat bell systems should never be
disassembled or modified In addition. care
should be taken to assure that seat belts and
belt hardware are no! damaged by seat
hinges, doors or other abuse.

809N -A
Periodic Inspection

it is recommended that all seat belts be
inspected periodically for wear or damage of
any kind. Parts of the sysitem that are
damaged should be replaced as soon as
possible.

80yt -A

Keep Belts Clean and Dry

Seat belts should be kept clean and dry. It
belts become dirty, they can be cleaned
using a mild soap solution and warm water.
Bleach, dye, strong detergents or abrasives
should not be used because they may
damage and weaken the fabric

B809<1-A

When to Replace Seat Beits

The entire seat bell assembly or assemblies
should be replaced it the vehicle has been
involved in an accident This should be done
even f no damage is vistble. Addimonal
questions concerning seat bell operatron
should be directed 1o your Hyunda: Dealer

D-2

8091 -A

PASSIVE SEAT BELTS
(F@ it seat)

Your Hyundai is equipped wilh a new salety
seat belt system tor the driver and the front
seat passenger lo be restrained auto-
matically as they sit down ang close the door
Your new salely seat beil system consists of
a retractor (A), a tab (B). a buckle (C), a knee
bolster (D) and a manual lap belt assembly
Always make sure that the metal tab s
inserted into the buckie of the upper rear
edge of the door before entenng in your
vehicle.

B09M: A

WARNING:

o For full restraint system prolection,
securely fasten the manual lap belt in
addition to the automatic shoulder belt
whenever the car is moving.

o Front seat passengers should not ride
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FEATURES OF YOUR HYUNDAI EXCEL

in a moving vehicle with the seatback
reclined. The safety seat belis operaie
securely only when the seatback is In
an upright position.

Both arms should not be under or over
the bell. Rather, one should be over
and the other under, as shown In the
fllustration.

Do not wear the shoulder portion of the
seat belt under your arm as this
increases the possibllity of serious
injury to you in the even! of an
accident.

When wearing the passive seat belt,
make sure that the belt is positioned
midway over the shoulder-NEVER
ACROSS THE NECK.

To operate the automatic seat belt
system, the shoulder belt tongue
should always remain Inserted In ihe
shoulder belt buckle.

Do not wear the lap belt across the
shoulder belt.

Be careful nol to damage the belt
webbing or hardware, and that they do
not gel caught or pinched in the seat
or doors.

Hyundal recommends that chiidren be
sealed in the rear sesis.

Avold wearing twisted seat belts.
Release the shoulder bel! buckie from
the tongue only In an emergency.
The retractors lock only on sudden
impact or stops. The bell will allow

some freedom of movement if done

slowly.
BOINT-A

How The Passive Seat Belt System
Works

The metal tab (B) is insened in the buckle (C)
which is fastened firmly to the upper rear
edge of the door. The other end of the belt
is wound automatically on the Web Locking
Retractor (A} under the seal.

When you open the front doors. it extends the
belt trom the retractor and provides access
10 the interior When the door is closed, the
belt automatically places itself diagonally
across the chest.

The seat belt automatically adjusts to the
proper length. It you tean forward in a slow,
easy motion, the belt will exiend ang let you
move around If there is a sudden stop of
impact. however, the belt will lock into
position It will also lock if you try to lean
forward too quickly.

B0901-A

To Release The Seat Beit

\f required, press the emergency release
button on the buckle (C) marked PRESS
EMERGENCY.

When it is released. the belt tab (B) should
automatically drawback into the retractor

For your safety, we recommend that you
hold the belt tab (B) with your hand and
sliow H to retraci gently.

C B

D-3
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FEATURES OF YOUR HYUNDAI EXCEL

BOYP1-A

SEAT BELT WARNING LIGHT AND
CHIME

With the key in the “ON" position and the lap
belt unfastened.the seat bell warning light will
stay on and the chime will sound for six
seconds. (Driver's only).

It the shoulder belt is disconnected while the
key is in the "ON" position, the buzzer will
sound for 6 seconds and the warning light will
ftash for 60 seconds. (Driver's only).

80901 -A

LAP BELTS

(2-Point Automatic Locking Retractor
Type) (Front Seat)

To Fasten Your Lap Beit

To fasten a 2-point type lap belt with an
automatic locking retractor, pull it out of the
retractor in one continuous motion and insert
the metal tab into the buckle. The length of
the {ap belt is automatically locked into
position when you stop puling on it. Once it
locks, it cannol be pulled out any further until
it is allowed 1o retract completely. Then it can
be pulled out again.

When you fet go of the buckle, the excess
length of the lap belt is retracted
automatically so it adjusts to fit around you

BO9R1 A

Adjusting Your Lap Belt

You should place the belt as low as possible
on your hips, not on your waist. If located too
high on your body, the chances of sliding oul
from under il and being injured are increased
Pull the belt toward the retractor to take up
extra siack
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FEATURES OF YOUR HYUNDAI EXCEL

B09S1.A

To Release the Lap Belt

When you want 10 release the lap belt. press
the button in the locking buckle The tap belt
should then retraci automatically. 1 it does
not, make sure it is not twisted and try again

NOTE:

Inspect both front seat lap belt recelvers
periodically or immediately after an
accident to see i a red "REPLACE BELT"
sticker Is visible (see figure).

WARNING:

ff for any reason the red "REPLACE
BELT" sticker is visible on the lap belt
recelver, have the entire seat belt
assembly replaced immedistely.

Fallure to replace the seat belt assembly
may resull In serious Injury to the
occupant In the event of a subsequent
accident.

BO9Ti-A

SEAT BELTS

(3-Point Webbing Clamp Locking
Retractor) (Rearseat outboard)

To Fasten Your Belt

To fasten your seat belt, pull it out of the
retractor and insert the metal 1ab into the
buckle. There will be an audible “click"when
the tab locks into the buckle.

The seat bell automatically adjusts to the
proper length only afler the lap belt is
adjusted manually so that i fits snugly around
your hips. It you lean forward in 8 slow, easy
motion, the belt will extend and let you move
around. If there is @ sudden stop or impact,
however, the bett will lock into position it will
also lock if you iry to lean forward 100 Quickly

NN
N
\\ \
REPLACE

\ BELY

T
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FEATURES OF YOUR HYUNDAI| EXCEL

BOSUT &

Adjusting Your Seat Belt

You should place the belt as low as possible
on your hips, not on your waist. if located too
high on your body, the chances of shding out
from under it and being injured are increased
Both arms should not be under or over the
belt Rather, one should be over and the other
under, as shown in the illustration

BOyvi-A

To Release the Seat Belt

The seat belt 1s released by pressing the
release butlon in the tocking buckle When it
is released. the belt shouid automatically
draw back into the retractor.

it this does not happen, check the bell to be
sure it is not twisted, then try agamn

Budy. &

SEAT BELTS
(2-Point Static Type)
(Rear Seat Center)

To Fasten Your Belt

To fasten a 2-point static type belt. Insert the
metatl tab inlo the locking buckle There wil:
be an audible “chck” when the tab l0Cks InC
the buckle Check 16 make sufe the Delt (g
properly locked and tnhal lhe Delt 1s rotl
twisted

7\
\
S

V277
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FEATURES OF YOUR HYUNDAI EXCEL

B800x: 8

Adjusting Your Belt

Wih this type of belt. the length must be
adjusted manually so #t fits snugly around
your body The belt should be placed as low
as possible on your hips, not on your wars!
It the belt 1s too high it could increase the
possibility of your being injured in an accident
because you could slide under it

BQ9Y ! A

To Release the Belt

When you want to release the seat belt, press
the button in the locking buckie

D-7

B10AY A

CHILD RESTRAINT SYSTEM

Children riding in the car should sit in the rear
seat and be restrained to minimize the nsk of
injury in an accident, sudden stop. or sudden

. maneuver. Accorging to accident statistics

provided by the Nationat Highway Tratfic
Safety Administration (NHTSA). children are
safer when properly restrained mn the rear
sealing positions than in the front seat
Larger children should use one of the seal
belts provided. For smaller chilgren, we
strongly recommend the use of 3
commercially available child restraint system
thal meets the requirements of the Federal
Motor Vehicle Safety Standard, (FMVSS).
because il offers the most protection against
injury. All states now have laws which require
that small children must be seated in a chitd
passenger seat restraint system. Check local
laws. All child restraint systems are desigred
to be secured by lap bells or the lap belt
portion of a tap-shoulder belt

Children could be injured in a crash if their
restraints are not properly secured. For small
children and babies we strongly recommend
a child seat or infant seal Betore buying a
particutar child restrain! system, make sure it
fits your car seat and seat belts, and s your
child Follow all the instructions provided by
the manufacturer when instaling the child
restraint system

7776-5
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