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SECTION 1.0

TEST SUMMARY




LOAD CELI BARRIER CRASH TEST INFORMATION

TEST ENGINEER
Looker

TEST NO. TEST DATE MODEL IMPACT VELOCITY
940104 01/04/94 ACCORD 30.3 mph

This vehicle crash test was conducted for Honda R & D America, Inc. by
Transportation Research Center Inc. (TRC) to determine vehicle and occupant

response in the 30 MPH load cell barrier impact mode.

The subject vehicle, a 1992 Honda Accord 4-door was equipped with a 4-
cylinder transverse engine and automatic transmission. The vehicle's test
weight was 1534.0 kg. The vehicle was impacted into the load cell barrier on
January 4, 1994. The vehicle's impact speed was 48.8 km/h. The vehicle

sustained 437 mm of static crush.

The driver dummy's Head Injury Criteria (HIC) was 361. The driver
dummy's three millisecond chest deceleration was 50.9 g. The driver's maximum

left and right axial femur forces were 5745 N and 5719 N, respectively.

The passenger dummy's HIC was 469. The passenger dummy's three
millisecond chest deceleration was 53.2 g. The passenger's maximum left and

right femur forces were 3392 N and 1591 N, respectively.

The vehicle was instrumented to record data from ten (10) longitudinal
axis accelerometers and one (1) airbag pressure transducer. Two (2) Trauma
Assessment Device (TAD) dummies were seated in the vehicle by Honda R & D
personnel. Each dummy was instrumented with accelerometers in the head,
chest, and pelvis oriented to measure longitudinal, lateral, and vertical
accelerations, and triaxial displacement potentiometers in the upper left and
right and lower left and right quadrants of the chest. The driver dummy
contained angular velocity transducers mounted to the upper, middle, and lower
sections of the spine and a triaxial load cell mounted to the base of the
lumbar spine. The driver dummy's legs were instrumented with four-axis femur
load cells, four-axis upper and lower tibia load cells, upper and lower

frontal right tibia load cells, biaxial ankle potentiometers, and triaxial




ankle accelerometers. The passenger dummy's femurs contained uniaxial load
cells and its lap and shoulder belt were instrumented with individual load
cells. The data was multiplexed and recorded on two l4-channel analog tape
decks. The analog data was digitally sampled at 12,500 samples per second.
The data was digitally filtered per SAE J211 ocT88. The test was filmed by
one (1) real-time panning motion picture camera and fifteen (15) high-speed

motion picture cameras operating at approximately 1000 frames per second.

Section 1.0 contains the general test, dummy, and vehicle information.
Section 2.0 contains the motion picture camera information. Appendix A
contains the pre-test and post-test still photographs. Appendix B contains

the final data plots. Appendix C contains dummy calibration information.




CRASH TEST SUMMARY

1. TEST DATE & TIME: 01/04/94; 1732 TEST NO.: 940104
2. TEST LOCATION: TRANSPORTATION RESEARRCH CENTER INC.
3. TEST VEHICLE PARRMETER DATA
PARARMETER DATA REMARKS
VEHICLE ENGINE NO. _F22R13306783
(MODEL) FRAME NO. JHMCB7657NC011911
BODY STYLE 4-door
TRANSMISSION X AT (4 AT)
GM MT)

MODEL YEAR 1992

SIZE P185/70R14
TIRE

AIR PRESSURE

Fr_2.2 kgf/cm2 Rr _2.2 kgf/cm2

AIR CONDITIONING

X YES NO

STEERING R/H X_ L/H
POWER STEERING: _X YES NO
SUNROOF YES (FULLY OPENED)
(CLOSED)
X_ NO
CURB WEIGHT 1338 Kg
LUGGAGE WEIGHT 45.0 Kg
WEIGHT OF Fr 880.0 Kg
TEST VEHICLE Rr 654.0 Kg

TOTAL _1534.0 Kg

BALLAST WEIGHT

33 Kg

LOCATION: Shot in engine and
water in fuel tank.

FUEL TYPE

Water

FUEL CAPACITY

USABLE CAPACITY _64 1

TEST VOLUME _30 %

FUEL SYSTEM TYPE

CAB X EFI




4. REQUIRED IMPACT VELO

30.3 MPH

CRASH TEST SUMMARY, CONT'D.

CITY

5. STATIC ROLLOVER (FMVSS NO. 301) NA

. ROTATING DIRECTION RIGHT LEFT
{(VIEWED FROM FRONT OF VEHICLE)
|TIME REQ. FOR MACHINE TO ROTATE 90° 2_MINUTES Q__ SECONDS

6. VEHICLE BODY DECELERATION

LOCATION FLOOR FLOOR ENGINE
1 MANUFACTURER Endevco Endevco Endevco
MODEL NO. 7264 7264 7264
| FULL SCALE 2000 2000 2000

7. POST - IMPACT DATA

7 - 1. IMPACT VELOC

7 - 2. VEHICLE REBOUND (FRONT)

7 - 3. WINDSHIELD M

ITY

OUNTING

30.3 M/H (48.8 KM/H)
724 mm
(FMVSS NO. 212) NA

LENGTH OF

FULL PERIPHERY mm
LENGTH OF

RETENTION FAILURE mm
PERCENT RETENTION %

*NOTE 1) RECORD THE AREA OF RETENTION FAILURE

2) RECORD GLAZING DAMAGE

REMARKS:

7 — 4. WINDSHIELD ZONE INTRUSION

PASS,

FAIL

(FMVSS NO. 21

9) NA




CRASH TEST SUMMARY, CONT'D.

7 - 5, FUEL SYSTEM INTEGRITY NA

SOLVENT SPILLAGE YES, NO

SOLVENT SPILLAGE LOCATION(S) VOLUME OF SPILLAGE
POST-TEST NONE 0

[ 0 to 90° NA' NA'
T
A 90° NA NA
T
I 90 to 180° NA NA
c

180° NA NA
R
o | 180 to 270° NA NA
L
L 270° NA NA
o}
v { 270 to 360° NA NA
E
R 360° NA NA

i1p static rollover test was not performed on the test vehicle.




Accord_4-Dr.

MODEL NO.

VEHICLE BODY DEFORMATION

30 MPH L. C. Barrier

TEST TYPE

Looker

Y

TEST ENGINEER

E .
D b | '
| |
i le——E > F >
re—— A > -3 ® ]
< FULL LENGTH >
5 LEFT SIDE RIGHT SIDE
. PRE-  POST- CUM. PRE-  POST- CUM.
s TEST  TEST __ DIFF. _ DEFOR. TEST __ TEST __ DIFF. _ DEFOR.
I 1 600 260 340 340 600 259 341 341
g 2 300 274 26 366 300 266 34 375
, 3 300 272 28 394 300 283 17 392
A 4 1200 1177 23 417 1200 1162 38 230
g 5 300 293 7 224 300 294 6 436
L 6 300 300 0 224 300 299 1 437
p 7 300 300 0 424 300 300 0 437
? 8 300 300 0 424 300 300 0 437
o 9
ﬁ 10 3600 3176 424 3600 3163 437
A 11
T
2
;L
o 13
N A 890 512 378 453 890 543 347 469
W/B
B 2715 2640 75 t 2715 2593 122 1
ROOF C 1268 1268 0 (A + B) 1264 1264 0 (A + B)
PLR. D 1060 1052 8 1060 1050 10
4dr. =952 1947 5 1947 1936 11
ONLY
E 1200 1200 0 1200 1175 25
F__ 1600 1600 0 1600 1597 3

ALL DISTANCE MEASUREMENTS ARE IN MILLIMETERS.
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VEHICLE INTERIOR DEFORMATION

Looker

TEST ENGINEER

DASHBOARD UPPER

STEERING

C ENTER

BOLT POSITIONING PLATE STROKE
AFTER TESTING UPPER BRACKET
snan TSTROKE ¢ PEDAL
1P OF HANGER BRACKET BRACKET
THE BOLT ~ \ LOWER BRACKET
PEDAL BRACKET
L
PEDAL BRACKET DASHBOARD LOWER
/ YOKE JOINT
\:n-a:-:-:-z-:-—
®) ) DASHBOARD LOWER
l T l CLERRANCE  [*
BEFORE AFTER
NO. TEST TEST DIFF. REMARKS
R 2200 2184 i6
(1) 3.55 R 2360 2338 22
AREA OF OB 2358 2330 28
WINDSHIELD 3.55 L 2360 2342 18
L 2200 2186 14
R 2041 2028 13
(2) 3.55 R 2163 2138 25
DA/BD OB 2134 2102 32
UPPER 3.55 L 2156 2130 26
L 2042 2025 17
(3) R ———= —— ——-
PILLAR 3.55 R —_—— —_——— ——
TO PILLAR OB ——— ———— ——
PIPE 3.55 L ——— ———- -
BRACKET L ———- ——— -

(4) PILLAR TO PILLAR
BRACKET (ON HANGER)

ALL DISTANCE MEASUREMENTS ARE IN MILLIMETERS.
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VEHICLE INTERIOR DEFORMATION, CONT'D.

Looker,

TEST ENGINEER

DASHBOARRD UPPER

STEERING

BO

-
-
<

asitio
R TEST

S o) PLATE STROKE
UPPER BRACKET

zZ
a5z

D
-n

T

m

SHAFT'STROKE ¢ PEDAL
HANGER BRACKET _“ BRACKET

TIP OF
THE BOLT ~ \ LOWER BRACKET
’T% PEDAL BRACKET

L
PEDAL BRACKET DASHBOARD LOWER
/ N YOKE JOINT
T N
(®) . DASHBORRD LOWER
l"‘T"‘ CLEARANCE ¥
BEFORE AFTER
NO. TEST TEST DIFF. REMARKS
R 1450 1430 20
(5) OB R 1450 1440 10
DA/BD OB L 1550 1517 33
LOWER L 1550 1520 30
(6) S/T B X 1802 1698 104
T Y 340 376 -36
H 2 519 435 84
(7) ST. COL. R 1924 1903 21
UPPER BRKT. L 1927 1905 22
(8) ST. COL. R 2137 2125 12
LOWER BRKT. L 2136 2124 12
(9) PEDAL BRKT.
(PIVOT) === === -
(10) YOKE JOINT
(SHAFT) 1700 1580 120
{(11) CLEARRANCE AFTER
TEST ——— 14 —_————
{(12) PRIMARY MARGIN ——— 35 ———

ALL DISTANCE MEASUREMENTS ARE IN MILLIMETERS.
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AR

VEHICLE INTERIOR DEFORMATION, CONT'D.

(6)

CLEARANCE

Looker

TEST ENGINEER

@

DASHBOARD UPPER

C ENTEB

STEERING

PLATE STROKE
UPPER BRACKET

H
HAN

S HFI' STROKE

GER BRACKET

:

PE

il

0R
CK

AL
KET

LOWER B

RRACKET

PEDAL BRACKET

é57

PEDAL BRACKET DASHBOARD LOWER

YOKE J0

INT

g

DASHBOARRD LGWER

BEFORE AFTER
NO. TEST TEST DIFF. REMARKS

(13) SECONDARY MARGIN R 0 —_—
L 0 —
(14) UPPER_LEFT 1606 1551 55
PEDAL BRKT |LOWER LEFT 1600 1534 66
FITTED UPPER RIGHT -— ——— -
POSITION LOWER RIGHT 1600 1525 75
LOWER RIGHT 1639 1625 14
R 1727 1715 12
(15) 3.55 R 1933 1922 1
INSTRUMENT oB 1878 1868 10
PANEL 3.55 L 1864 1848 16
L 1706 1599 107
LOWER LEFT 1615 1611 4
(16) R 860 845 15
WINDOW oB 867 840 27
(L) L 861 845 16
(17) R 743 712 31
WINDOW 0B 754 720 34
(T) L 747 730 17

ALL DISTANCE MEASUREMENTS ARE IN MILLIMETERS.
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ENGINE COMPARTMENT DEFORMATION (UPPER SIDE}

Looker
TEST ENGINEER

(7.> ENGINE HOOD HINGE (LD

(3.) FITTING BASE (LD ~ ¢3.7 ENGINE HGUNT BRKT.
(5.> B. MASTER CYLINDER L (2.5 ENGINE HEAD <L

(6.) INJECTION CHRAMBER \ ; W (2.5 ENGINE HERD (C)

t ® ; (8.> ENGINE HOOD LOCK
T e~ <18.> BUMPER BEAM CEMNTER

4. (2.0 ENGINE HEAD (R

,,j

[ &

(1.) BRATTERY

(2.) FITTING BRSE (RD ©

<)

(7.) ENGINE HOOD HINGE (R)

NO.| MEASUREMENT POINT | PRE-TEST | POST-TEST | DIFF. | REMARKS
1 _BATTERY | 2842 | 2588 | 254 |
R| 2651 | 2463 | 188 | FROM CENTER OF
2 ENGINE HEAD cl 2650 |___2452 | 198 | BEND LINE ON
L] 2653 | 2444 | 209 | HEAD COVER
3 FITTING BASE R| 2407 | 2254 | 153 |
L| 2416 | 2278 | 138 |
4 BETWEEN FITTING BASES | 890 | 850 I 40 |
5 B. MASTER CYLINDER | 2302 | 2220 | g2 |
6 INJECTION R| 2316 | 2253 | 63 |
CHAMBER L] 2309 | 2228 | 81 |
7 ENGINE HOOD HINGE _R| 2055 | 2031 1 24 |
L| 2049 | 2025 | 24 |
8 ENGINE HOOD LOCK | 3160 | 2788 | 372 |
9 ENGINE MOUNT
BRACKET |___2624 | 2465 | 159 |
10 BUMPER BEAM
CENTER | 3336 | 2817 | 519 |

ALL DISTANCE MEASUREMENTS ARE IN MILLIMETERS.
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ENGINE COMPARTMENT DEFORMATION (UPPER SIDE)

¢7.) ENGINE HOOD HINGE (L)

Looker

TEST ENGINEER

(3.9 FITTING BRSE (LD

,/’\

(5. B. MASTER CYLINDER

\

(8.)> INJECTION CHAMBER

¢9.7 ENGINE HGUNT BRKT.

¢(2.) ENGIME HEAD C(L>

¢2.> ENGINE HEAD (C)

¢2.) FITTING BASE (R

.

Vo ¥
4

(8.> ENMGINE HOOD LOCK

b (2.) ENGINE HEAD (R)

(1. BATTERY

(7. ENGINE HOOD HINGE (R)

-y

Y

N

NO.| MEASUREMENT POINT | PRE-TEST | posT-TEST | DIFF. | REMARKS
1 BATTERY |___2842 | 2588 | 254 |
R| 2651 | 2463 | 188 | FROM CENTER OF
2 ENGINE HEAD c| 2650 | 2452 | 198 | BEND LINE ON
L| 2653 | 2444 | 209 | HEAD COVER
3 FITTING BASE R| 2407 | 2254 | 183 |
L| 2416 |__2278 | 138 |
4 BETWEEN FITTING BASES| 890 | 850 | a0 |
5 B, MASTER CYLINDER | 2302 | 2220 | 82 |
6 INJECTION R| 2316 | 2253 { 63 |
CHAMBER L| 2309 | 2228 | 81 |
7 ENGINE HOOD HINGE _R| 2055 | 2031 | 24 |
L| 2049 | 2025 | 24 |
8 ENGINE HOOD LOCK | 3160 | 2788 | 372 |
9 ENGINE MOUNT
BRACKET | 2624 | 2465 | 159 |
10 BUMPER BEAM
CENTER | 3336 | 2817 | __si19 |

ALL DISTANCE MEASUREMENTS ARE IN MILLIMETERS.
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ENGINE COMPARTMENT DEFORMATION (LOWER SIDE)

(1.)> FULL LEMGTH (FROM CENTER OF BxP.B.H.)

Looker

TEST ENGINEER

(6.5 LOWER ARM (LD

(7 > REAR BEAM <L> (:J (2.) FROMT BEAM (L)
(3.5 CENTER BEAHN 'ﬁ@ Gi] (5.)> TRANSMISSION
7. Sfﬁ?_ﬁﬁﬁﬁ_i?j____"_"f:;:ggijé*__gg (2.) FRONT BERM (C)
(8.5 GEAR BOX o o ¢4.> OIL PAN
(7.> REAR BEAM (R) PN
(5.5 LOWER ARM C(R) 4 NP¢¢ﬁ¢7 C2.) FRONT BEAM (R
l
=,
NO.| MEASUREMENT POINT | PRE-TEST | POST-TEST | DIFF. | REMARKS
1 FULL LENGTH (FROM
CENTER OF BxP.B.H.) 4630 | 4207 | 423 |
R| 4445 | 4174 | 271 |
2 FRONT BEAM cl 4445 | a184 | 261 |
L] 4447 | 4170 | 277 |
3 CENTER BEAM | 4023 | 3gs2 | 171 |
4 OIL PAN DRAIN PLUG | 3938 | 3740 | 194 |
5 TRANSMISSION
DRAIN PLUG | 4000 | 3870 | 130 |
6 LOWER ARM R| 3773 | 3625 | 148 |
L] 3773 __| 3673 | 100 |
R| 3520 | 3422 | 98 |
7 REAR BEAM c| 3669 | 3547 | 122 |
L] 3524 | 3460 | 64 |
8 GEAR BOX | 3720 | 3s78 | 142 |
9 | | ! |
10 | | ! |
11 | ! ! |

ALL DISTANCE MEASUREMENTS ARE IN MILLIMETERS.
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VEHICLE CRUSH

112 < L/2 —

) S

NOTES: L is pre-test length of contact surface.
C1l through C6 are spaced equally apart.
CL is vehicle centerline.
All measurements are in millimeters.

Vehicle _Accord 4 Door

PRE-TEST POST~TEST CRUSH

L 1524

c1 4470 ci 4132 cl 338
c2 4600 c2 4192 c2 408
c3 4628 c3 4202 c3 426
c4 4630 c4 4198 c4 432
CS 4600 CS 4195 C5 405
cé 4484 cé 4157 cé6 327
CL 4630 CL 4207 CL 423




DUMMY POSITIONING DATA

Looker Accord 4 Door
TEST ENGINEER TEST VEHICLE
) DETERMINE THE ITEMS DRIVER __ PASS.
SEAT POSITION DUMMY NUMBER 002 001
/ SEAT TRACK POSITION 100/200_100/200
SEAT BACK POSITION 0-5 0-5
Se 1 RECLINING CENTER
Y 1} TO SEAT ANCHOR 385 385
/ 2
3 __KNEE TO KNEE 340 270
St 4 ANKLE TO ANKLE 345 220
< 1 > 2 5 HIP POINT TO RECLINING
') POSITION DUMMY AT CENTER OF SEAT CENTER (LONGITUDINAL}) 153 152
4;:? 6 HIP POINT TO RECLINING
T.Fg_,\t’\ _ CENTER (VERTICAL) 100 64
é 4 [’}w iy 7 HEAD TO INSTRUMENT
l jg%%’r_’—_’?f SEAT'S PANEL (LONGITUDINAL) - 684
Y~ = N\ / CENTER 7' HEAD TO INSTRUMENT
l_ PANEL (VERTICAL) _— 323
150 8 KNEE TO STEERING WHEEL
n ——’t TOP {LONGITUDINAL) 554 -
9 HEAD TO STEERING WHEEL
TOP_(VERTICAL) 99 ——
. 10 HEAD TO SHOULDER
DATUM . ANCHOR (LONGITUDINAL) 202 185
SHOULDER 171 SHOULDER TO SHOULDER
BELT
ANCHOR ANCHOR (LONGITUDINAL) 181 176
POINT 12 ANKLE TO SEAT BKT R - 440
13 ANKLE TO SEAT BKT L 480 ———
14 HEAD TO SIDE SILL
(VERTICAL) 799 798
15 SHOULDER TO SIDE SILL
YL (VERTICAL) 562 567
12.13 __>5<__-OUTSIDE PLANE 16 H. POINT TO SIDE SILL
! OF SIDESiLt {VERTICAL) 187 162
4.) DUMMY POSITIONING 17 KNEE TO SIDE SILL R
DATA (VERTICAL) —— 307
18 KNEE TO SIDE SILL L
* (VERTICAL) 273 ——
0,
HEAD ANGLE 0° 1.5°
8,
INSTRUMENT TORSO ANGLE 23° 24°
0,
PELVIC ANGLE 22.5°  24.5°




SEAT BELT POSITIONING DATA

Looker
TEST ENGINEER

DUMMY NOS.: DRIVER 002 : PASSENGER 001

[ NECK
‘ MEASUREMENTS DRIVER | PSNGR.
e A | LENGTH OF
Aomr z LAP BELT —— 875
B | BELT CENTER
TO LATCH — 252
¢ | LENGTH OF
Y SHOULDER BELT - 853
¢ ' f BELT CENTER ON
/ \ g D | DUMMY CENTER
' LINE TO LATCH — 445
J{ BELT CENTER ON
7 ) B om E | DUMMY CENTER
/ ' " LINE TO POINT Z —- 150
7 [N
’ (S WEBBING
l CLAMP MARK
LOCATION
\ 2 LAP
B->
e

ALL DISTANCE MEASUREMENTS ARE IN MILLIMETERS.
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DUMMY CONTACT POINTS

Looker
TEST ENGINEER

SHOW LOCATION OF CONTACT POINTS ON DIAGRAMS BELOW.

Steering
W?:eel Instrument
Panel

I

[

]

o i i

t
» O

[

3 2 .

i

E ;
! i
! D 'S ;
! C:wne |
! |
| i
!

I

. Front
m Driver m Passenger
- |
- |

. |
NOTE: See dummy head contact photographs for head contact points.
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DUMMY AND SEAT POSITIONING DATA

PRE-IMPACT DATA:
MAKE /MODEL/BODY STYLE: Honda/Accord EX/4-DOOR
MODEL YEAR: 1982
COLOR: Black

DATA FROM CERTIFICATION LABEL:
VEHICLE MANUFACTURER: Honda Motor Co. Ltd.
DATE OF MANUFACTURE: _07/91 - VIN: JHMCB7657NC011911

GVWR: _3815 LBS.; GAWR: FRONT = _2070 I.BS.; REAR = _1860 LBS.

POST-IMPACT DATA:
DATE OF TEST: 01/04/94 TIME: _1732 TEMPERATURE: 20° C

IMPACT VELOCITY: PRIMARY = _48.8 KPH SECONDARY = 48.8 KPH

REQUIRED IMPACT VELOCITY RANGE: 48.0 TO 49.6_ KPH

SEAT TYPE: Bucket ADJUSTER TYPE: Manual

FRONT SEAT BACK TYPE: Manually adjustable

TECENICIANS: B. Crabtree, R. Cribley, D. Summers
DRIVER DUMMY #_002 TYPE:_TAD PASSENGER DUMMY # 001 TYPE:_TAD
HEAD 486 485 HEAD
TARGET 6° -2° TARGET
KNEE 554 563 KNEE
JOINT 94° 9Q° JOINT
APPROX~- 209 227 APPROX-
IMATE 127° 123° IMATE
an =—- -—3 L3
POINT 3 POINT

3
4 3
J 1L
Fwo- L aFT arT 1 LFwD
A = _1382
B = _1015
Cc = NA A -
D = 295 < B
E = 367 . —TT————C———)-
DOOR GLASS D e E DOOR GLASS
HEIGHT = _NA * —~ —~ HEIGHT = _NA ‘'
- : - ‘l‘% 1 -
¥4 . . .

AT

LEFT RIGHT
Eg%‘;’f a1 FRONT
PASSENGER YOP VIEW DRIVER DOOR

DUMMY DUMMY

ALL ANGLES ARE RELATIVE TO VERTICAL PLANE THROUGH DOOR STRIKER.
ALL DISTANCE MEASUREMENTS ARE IN MILLIMETERS.
iThe door glass was removed.
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DUMMY IN-VEHICLE POSITIONING DATA

DRIVER PASSENGER

HH 327 346
HW 537 604
cp 535 559
cs 320 NA
KDL 112 113
KDR 107 112
TA 18° 18°
SA 24° 22°
HSW 456 NA
DRIVER PASSENGER
HR 180 197
HS 223 . 275
AD? 104 142
HD* 284 282
KK 265 202
AA 325 230
HA 490 536

KNEE OUTER CLEVIS TO OUTER
CLEVICE SPACING:
DRIVER = 340
PASSENGER 265

PELVIS ANGLE:

DRIVER = 22.5°
PASSENGER = 24.5°
A-PILLAR
' AA

HH = HEAD TO WINDSHIELD HEADER HR = HEAD C.G. TARGET TO SIDE ROOF HEADER
HW = HEAD TO WINDSHIELD HS = HEAD C.G. TARGET TO SIDE WINDOW
CD = CHEST TO DASH AD = ARM TO DOOR
CS = CHEST TO STEERING WHEEL HD = HIP TO DOOR
KD = KNEE TO DASH KK = KNEE TO KNEE
TA = TORSO ANGLE AA = ANKLE TO ANKLE
SA = SEAT BACK ANGLE HA = HEAD C.G. TARGET TO A-PILLAR

HSW= HEAD TO STEERING WHEEL
TORSO AND SEAT BACK ANGLES ARE RELATIVE TO VERTICAL.

ALL DISTANCE MEASUREMENTS ARE IN MILLIMETERS.
iMeasured to outer surface of door beam.
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SEAT BELT POSITIONING DATA

DUMMY 'S CENTERLINE

—
> D |
le— E —>

l /

'D’ RING

R
7

!
/)
HITIRR,

WU

SHOULDER BELT PORTION

e L Ll

e ——

QU

LAP BELT PORTION

< T —>

1
l

MALE BLADE ‘\

3 MILLIMETERS THICK
ALUMINUM PLATE

o

\\ ¢
BUCKLE ASSEMBLY "

RETRACTOR
‘ N\ reEL

)
~r
yy /L

INBOARD ANCHORAGE

| ' OUTBOARD ANCHORAGE
FLOORPAN _/ \ DRIVER PASSENGER
DUMMY = DUMMY

A - TOP SURFACE OF ALUMINUM PLATE TO BELT

UPPER EDGE NA 350
B - TOP SURFACE OF ALUMINUM PLATE TO BELT

LOWER EDGE NA 260
c - bUMMY CENTERLINE TO OUTER EDGE OF BELT

AT CHEST FLESH TOP NA 137
D — DUMMY CENTERLINE TO INNER EDGE OF BELT

AT CHEST FLESH TOP NA 76
E - DUMMY CENTERLINE TO INTERSECTION OF UPPER

TORSO BELT AND LAP BELT NA 250

ALL MEASUREMENTS ARE IN MILLIMETERS.




DATA ACQUISITION EXPLANATIONS

The brake pedal bracket longitudinal axis acceleration data channel,
OTHXG1l, experienced a zero offset at approximately 200 milliseconds and did

not return to its original zero after the impact event.
The left SRS sensor longitudinal axis acceleration data channel, LFFXG1,
exceeded its data channel full scale output after approximately 13

milliseconds.

The driver dummy's right upper tibia Y-moment data channel, TBRYM1,

recorded questionable data spikes after approximately 60 milliseconds.

The engine bottom longitudinal axis acceleration data channel, ENGXG2Z,

recorded questionable data.
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SECTION 2.0

CAMERA INFORMATION




CAMERA POSITIONS

OVERHEAD—~. ®® PIT
< I H:EH:::G_.I
: ¥ e




CAMERA INFORMATION

CAMERA LENS SPEED
NUMBER LOCATION TYPE (mm) (fps) PURPOSE OF CAMERA DATA
1 Right panning Bolex 16 24 Real-time documentation
2 Left wide Photosonic 13 1020 Vehicle crush
3 Left medium tight Hycam 25 998 Dummy kinematics
4 Driver left angle Stalex 25 993 Dummy kinematics
5 Right wide Stalex 13 998 Vehicle crush
6 Right medium tight Stalex 25 1000 Dummy kinematics
7 Pssngr right angle Stalex 25 978 Dummy kinematics
8 oOverhead - tight Photosonic 25 1002 Vehicle Crush
9 Overhead - wide Photosonic 13 1010 Vehicle crush
10 Pit - wide Photosonic 13 998 Vehicle crush
11 Pit - tight Photosonic i7 998 Vehicle crush
12 Barrier - wide Photosonic 8.5 973 Dummy kinematics
13 Barrier - driver Photosonic 17 1000 Dummy kinematics
14 Barrier - passenger Photosonic 17 1005 Dummy kinematics
15 Driver ankle view Photosonic 25 1000 Dummy kinematics
16 Passenger ankle view Photosonic 25 1008 Dummy kinematics
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Figure A-1 PRE-TEST LEFT SIDE VIEW
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Figure A-2 PRE-TEST RIGHT SIDE VIEW
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PRE-TEST FRONT VIEW

FRE-TEST REAR VIEW




Figure HA-6 PRE-TEST REAR UNDERBODY VIEW




Figure A-7 PRE-TEST ENGINE COMPARTMENT VIEW

Figure A-8 PRE-TEST WINDSHIELD VIEW




Figure A-5 PRE-TEST FUEL FILLER NECK VIEW

r Figure A-10 PRE-TEST FUEL FILLER NECK AND FUEL TANK VIEW
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Figure A-11 PHE-TEST DRIVER DUMMY - VIEW 1
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Figure A-12 PRE-TEST DRIVER DUMMY - VIEW 2




Figure A-13 PRE-TEST DRIVER DUMMY - VIEW 3

Figure A-14 PRE-TEST DRIVER DUMMY - VIEW 4
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Figure A-15 PRE-TEST PASSENGER DUMMY - ¥V
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Figure A-16 PRE-TEST PASSENGER DUMMY - VIEW 2




Figure A-17 PRE-TEST PASSENGER DUMMY - VIEW 3

Figure BA-18 PRE-TEST PASSENGER DUMMY - VIEW 4




Figure A-19 POST-TEST LEFT SIDE VIEW
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Figure A-20 POST-TEST RIGHT SIDE VIEW




POST-TEST FRONT VIEW

A-21

Figure

o

%,

b
i
-

e
i)
L

i

o
B

o
U

™

P

POST-TEST RERR VIEW
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Figure



Figure A-23 POST-TEST FRONT UNDERBODY VIEW

Figure A-24 POST-TEST REARR UNDERBODY VIEW




Figure A-25 POST-TEST ENGINE COMPARTMENT VIEW

Figure 2-26 POST-TEST WINDSHIELD VIEW




Figqure A-27 POST-TEST FUEL FILLER NECK RND FUEL TANK VIEW

Figure A-28 POST-TEST DRIVER DUMMY - VIEW 1
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Figure

A-29 POST-TEST DRIVER DUMMY - VIEW 2

Figure A-30 POST-TEST DRIVER DUMMY - VIEW 3




Figure A-31 POST-TEST DRIVER DUMMY = VIEW 4

Figure A-32 POST-TEST PASSENGER DUMMY - VIEW 1
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Figure A-33 POST-TEST PASSENGER DUMMY - VIEW

Figure A-34

POST-TEST PASSENGER DUMMY

- VIEW




Figure A-35 POST-TEST PASSENGER DUMMY - VIEW 4

Figure A-36 POST-TEST DRIVER DUMMY CONTACT VIEW




Figure A-37 POST-TEST DRIVER DUMMY HEAD CONTACT - VIEW 1

Figure A-38 POST-TEST DRIVER DUMMY HERD CONTACT - VIEW 2




Figure A-40 POST-TEST DRIVER DUMMY KNEE CONTACT - VIEW 2




Figure A-42 POST-TEST DRIVER DUMMY ABDOMEN - VIEW 1




Figure BA-43 POST-TEST DRIVER DUMMY ABDOMEN - VIEW 2

Figure A-44 POST-TEST DRIVER DUMMY ABDOMEN - VIEW 3




A-45 POST-TEST DRIVER DUMMY CLAVICLE PINS

Figure A-46 POST-TEST PASSENGER DUMMY CONTACT VIEW




Figure A-47 POST-TEST PASSENGER DUMMY HEAD CONTACT VIEW

Figure A-48 POST-TEST PASSENGER DUMMY KNEE CONTACT - VIEW 1




Figure A-49 POST-TEST PASSENGER DUMMY ENEE CONTACT - VIEW

Figure A-50 POST-TEST PASSENGER DUMMY ABDOMEN - VIEW 1




A-51 POST-TEST PASSENGER DUMMY ARBDOMEN - VIEW

Figure A-52 POST-TEST PASSENGER DUMMY ABDOMEN - VIEW 3




Figure A-53 POST-TEST PASSENGER DUMMY CLAVICLE PINS
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APPENDIX C

DUMMY CALIBRATION INFORMATION




PRE-TEST CALIBRATION

DRIVER DUMMY

SN 002
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3
>
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D v




TRANSPORTATION RESEARCH CENTER INC.

HEAD DROP TEST

HYBRID III 14-DEC-93
TRC INC. TEST NO: T02C2HD2 572E SNO2 HEAD DROP CAL 02
! I
| TEST PARAMETER | SPECIFICATION | TEST RESULTS |
| I
| TEMPERATURE | 18.9-25.6 DEG. C | 21.7 DEG. C |
| I |
[RELATIVE HUMIDITY | 10 - 70 % |  55.0 % |
I |
| PEAK RESULTANT ACCELERATION| 225 - 275 G | 235.51 G {
| I
| PEAK LATERAL ACCELERATION | 15 G MAX | 4.02 G |
! I |
| IS ACCELERATION CURVE | | [
| UNIMODAL? I YES | YES |

SKULL SURFACE WAS LUBRICATED TO ADJUST RESPONSE

TEST MEETS SPECIFICATIONS

TECHNICIAN ,/4éf;%§ z?i/ézgéééégn RUN NUMBER: 011494.1243;1
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TRANSPORTATION RESEARCH CENTER INC.

NECK FLEXION TEST

HYBRID III 15-DEC-93
6 AXIS NECK TRANSDUCER
TRC INC. TEST NO: TO2C2NF1 572E SNO2 NECK FLEXION CALO2
I TEST PARAMETER | SPECIFICATION | TEST RESULTS |
| I I |
| TEMPERATURE | 20.6-22.2 DEG. C | 21.7 DEG. C
I | I
| RELATIVE HUMIDITY | 10 - 70 % | 54.0 % i
I | I I
| IMPACT VELOCITY | 6.89 - 7.13 M/S | 7.06 M/S |
| | 10 MS | 22.50 - 27.50 G | 24.13 G
PENDULUM =~ —ommmmm oo e
| 20 MS | 17.60 - 22.60 G | 19.61 G |
|  DECELERATION ~ = -mmmmm e e e oo e e e e e
| | 30 MS | 12.50 - 18.50 G | 15.11 G |
| | |
MAX PENDULUM G | 29 G MAX | 24.62 G |
| I |
|MAX PENDULUM G ABOVE 30 MS | 29 G MAX | 15.04 G |
| DECELERATION-TIME CURVE | | |
|DECAY TIME TO 5 G | 34 - 42 MS |  40.72 MS |
| D PLANE | MAX ] 64 - 78 DEG. | 69.45 DEG |
| __________________________________________________
| ROTATION | TIME | 57 - 64 MS | 58.80 MS |
| MOMENT ABOUT | MAX | 88.2 - 108.5 NM | 99.78 NM |
| OCCIPITAL = s mm e
| CONDYLE | TIME | 47 - 58 MS |  52.48 MS |

| ROTATION ANGLE-TIME CURVE | | [
|DECAY TIME TO ZERO | 113 - 128 MS | 113.20 MS |

[POSITIVE MOMENT-TIME CURVE | | |
|DECAY TIME TO ZERO l 97 - 107 MS [ 99.28 MS |

TEST MEETS SPECIFICATIONS

TECHNICIAN 1hts fou~ RUN NUMBER: 121593.0843;5
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TRANSPORTATION RESEARCH CENTER INC.

NECK EXTENSION TEST

HYBRID III 15-DEC-93
6 AXIS NECK TRANSDUCER
TRC INC. TEST NO: TO02C2NE1l 572E SNO2 NECK EXT. CALO2
| TEST PARAMETER | SPECIFICATION | TEST RESULTS |
I | |
| TEMPERATURE | 20.6-22.2 DEG. C | 21.7 DEG. C |
| | I
|RELATIVE HUMIDITY | 10 - 70 % | 54.0 % |
| I
| IMPACT VELOCITY |  5.95 - 6.19 M/S | 6.02 M/S |
| [ 10 MS | 17.20 - 21.20G | 18.57 G |
|  PENDULUM =~ mmmmmmmmmm e oo e e
| | 20 MS | 14.00 - 19.00 G | 16.81 G |
| DECELERATION —mmmmmmm o e oo me oo o oo oo
I | 30 MS | 11.00 - 16.00 G | 12.95G |
l l l |
| MAX PENDULUM G | 22 G MAX |  19.55 G |
| | |
|MAX PENDULUM G ABOVE 30 MS | 22 G MAX | 12.91 G |
| DECELERATION-TIME CURVE | | |
[DECAY TIME TO 5 G | 38 - 46 MS |  40.80 MS |
| D PLANE | MAX | 81 - 106 DEG. | 90.95 DEG |
| __________________________________________________
| ROTATION | TIME | 72 - 82 MS |  73.04 MS |
| MOMENT ABOUT | HIN | -80.0/-52.9 NM | -69.31 NM |
| OCCIPITAL =  =mmmmmmmmm o m e o
| CONDYLE | TIME | 65 - 79 MS |  68.64 MS |
|ROTATION ANGLE-TIME CURVE | | |
|DECAY TIME TO ZERO | 147 - 174 MS | 149.28 MS |
| NEGATIVE MOMENT-TIME CURVE | | |
|DECAY TIME TO ZERO | 120 - 148 MS | 134.48 MS |

TEST MEETS SPECIFICATIONS

TECHNICIAN 5£2:tII fon A RUN NUMBER: 121593.0854;1
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TRANSPORTATION RESEARCH CENTER INC.

RIGHT KNEE IMPACT TEST

HYBRID III 23-DEC-93
TRC INC. TEST NO: T02C2RK1 572E SNT02 RIGHT KNEE CAL 02
| TEST PARAMETER | SPECIFICATION | TEST RESULTS |
| I l
| TEMPERATURE | 18.9-25.6 DEG. C | 21.7 DEG. C |
I |

RELATIVE HUMIDITY | 10 - 70 % |  52.0 % |

l | l

PROBE VELOCITY | 2.07 - 2.13 M/S | 2.11 M/S |

| I | I
PEAK KNEE IMPACT FORCE | 4714 - 5783 N | 5258.1 N |

5.0 XG PENDULUM | | i

TEST MEETS SPECIFICATIONS

TECHNICIAN//%:;%;,4Z>§£;z22%37 RUN NUMBER: 011494.0926;2
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TRANSPORTATION RESEARCH CENTER INC.

LEFT KNEE IMPACT TEST

HYBRID III 23-DEC-93
TRC INC. TEST NO: T02C2LK1 572E SNT02 LEFT KNEE CAL 2

| TEST PARAMETER | SPECIFICATION | TEST RESULTS
l |

[ TEMPERATURE | 18.9-25.6 DEG. C | 21.7 DEG. C
| | l
RELATIVE HUMIDITY | 10 = 70° % [ 52.0 % |
| l |

PROBE VELOCITY | 2.07 - 2.13 M/S | 2.11 M/S

| I l
PEAX KNEE IMPACT FORCE | 4714 - 5783 N | 5317.7 N |
5.0 KG PENDULUH | | |

TEST MEETS SPECIFICATIONS
TECHNICIAN ,,24: /Qﬁégéﬁééz:q RUN NUMBER: 011494.0925;2
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PRE-TEST CALIBRATION

PASSENGER DUMMY

SN 001




TRANSPORTATION RESEARCH CENTER INC.

HEAD DROP TEST

HYBRID III 24-DEC-93

TRC INC. TEST NO: TO01C4HD1 572E SNTO01 HEAD DROP CALO4

| TEXPERATURE | 18.9-25.6 DEG. C | 21.7 DEG. C
| l

|RELATIVE HUMIDITY l 10 - 70 % |  52.0 %
l

| PEAK RESULTANT ACCELERATION| 225 - 275 G | 233.19 G

| I

| PEAK LATERAL ACCELERATION | 15 G MAX | 6.70 G

|
| IS ACCELERATION CURVE | |
| UNIMODAL? | YES | YES

SKULL SURFACE WAS LUBRICATED TO ADJUST RESPONSE

TEST MEETS SPECIFICATIONS

TECHNICIAN ;44fj;zf Aé%ﬁéé?é%ﬁgzg; RUN NUMBER: 122493.1157;4
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TRANSPORTATION RESEARCH CENTER INC.

NECK FLEXION TEST - 3 CHANNEL TRANSDUCER

HYBRID III 24-DEC-93
TRC INC. TEST NO: TO1C4NF1 572E SNTO1 NECK FLEXION CALO4
| TEST PARAMETER | SPECIFICATION | TEST RESULTS |
| I |
| TEHPERATURE | 20.6-22.2 DEG. C | 21.7 DEG. C |
I | | |
| RELATIVE HUMIDITY | 10-70% | 52.0% |

| |
| INPACT VELOCITY | 6.89 - 7.13 M/S | 7.06 M/S |
1 | 10 ¥S | 22.50 - 27.50 G | 22.61 G |
| PENDULUM e e
| | 20 S | 17.60 - 22.60 G | 19.55 G |
| DECELERATION =~ =-=mmmm oo o s oo oo oo oo e oo oo
| | 30 MS | 12.50 - 18.50 G | 15.12 G |
| | | l
|MAX PENDULUM G | 29 G MAX | 24.06 G |

| I |
|MAX PENDULUM G ABOVE 30 MS | 29 G MAX |  15.09 G |
|DECELERATION-TIME CURVE | | |
|DECAY TIME TO 5 G | 34 - 42 MS | 41.92 MS |
| D PLANE | MAX | 64 - 78 DEG. |  67.89 DEG |
| __________________________________________________
| ROTATION | TIME | 57 - 64 MS | 58.72 MS |
| MOMENT ABOUT | MAX | 88.2 - 108.5 NM | 101.53 NM |
| OCCIPITAL =~ —mcmmememmmecmccc oo ccmcmmeccem e e e
| CONDYLE | TIME | 47 - 58 MS | 54.08 KS |
|ROTATION ANGLE-TIME CURVE | 1 |
|DECAY TIME TO ZERO | 113 - 128 ¥S | 114.08 HS |

| POSITIVE MOMENT-TIME CURVE | |
|[DECAY TIME TO ZERO

(Ne
~
1
—
o
~
=
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o
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TEST MEETS SPECIFICATIONS

TECHNICIAN gEi:t:;.i::;~S;:——” RUN NUMBER: 122493.1132;9
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TRANSPORTATION RESEARCH CENTER INC.

NECK EXTENSION TEST - 3 CHANNEL TRANSDUCER

HYBRID III 24-DEC-93
TRC INC. TEST NO: TO1C4NE1 S72E SNTO1 NECK EXT. CALO4
| TEST PARAMETER | SPECIFICATION | TEST RESULTS |
|
| TEHPERATURE | 20.6-22.2 DEG. C | 21.7 DEG. C
I | I |
| RELATIVE HUMIDITY ] 10 - 70 % | 52.0 % |
I I |
| IMPACT VELOCITY |  5.95 - 6.19 M/S | 6.02 M/S |
| | 10 ¥MS | 17.20 - 21.20 G | 19.48 G
| PENDULUM =~ mmem e mm e oo oo
| | 20 ¥MS | 14.00 - 19.00 G | 16.62 G
|  DECELERATION =  —ommmm e e U UM
| | 30 MS | 11.00 - 16.00 G | 14.15 G |
I I I |
| MAX PENDULUM G | 22 G MAX | 19.70 G [
| I | I
|MAX PENDULUM G ABOVE 30 MS | 22 G MAX | 14.14 G |
| DECELERATION-TIME CURVE | | |
|DECAY TIME TO 5 G i 38 - 46 MS | 40.64 MS |
| D PLANE | MAX | 81 - 106 DEG. | 87.93 DEG |
| __________________________________________________
| ROTATION | TIME | 72 - 82 MS | 73.84 MS
| MOMENT ABOUT | MIN | -80.0/-52.9 NM | -65.45 NM |
| OCCIPITAL = o mmm oo e e e
| CONDYLE | TIME | 65 - 79 MS | 69.36 MS
| ROTATION ANGLE-TIME CURVE | | |
|DECAY TIME TO ZERO | 147 - 174 MS | 149.20 MS
INEGATIVE MOMENT-TIME CURVE | | |
|DECAY TIME TO ZERO | 120 - 148 MS | 134.72 MS |

TEST MEETS SPECIFICATIONS
TECHNICIAN %3& 1:“,&" RUN NUMBER: 122493.1146;1
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TRANSPORTATION RESEARCH CENTER INC.

LEFT KNEE IMPACT TEST

HYBRID III 14-DEC-93

TRC INC. TEST NO: TO1C4LK1 572E SNO1 LEFT KNEE CAL 04
| TEST PARAMETER | SPECIFICATION | TEST RESULTS |
I I
| TEMPERATURE | 18.9-25.6 DEG. C | 21.7 DEG. C |
| I

RELATIVE HUMIDITY { 10 - 70 % I 55.0 % |
. | |
PROBE VELOCITY | 2.07 - 2.13 M/S | 2.10 M/S |
I | I

PEAK KNEE IMPACT FORCE | 4714 - 5783 N | 5497.6 N |

5.0 KG PENDULUM | | I

TEST MEETS SPECIFICATIONS

TECHNICIAN ,&?;}4?,4%762;é2§%:: RUN NUMBER: 011394.1443;2
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TRANSPORTATION RESEARCH CENTER INC.

RIGHRT KNEE IMPACT TEST

HYBRID III 14-DEC-93
TRC INC. TEST NO: TO1C4RK1 572E SNO1 RIGHT KNEE CAL 04

| TEST PARAMETER | SPECIFICATION | TEST RESULTS
| | |
TEMPERATURE | 18.9-25.6 DEG. C | 21.7 DEG. C I
l
RELATIVE HUMIDITY I 10 - 70 % |  55.0 % |
I

PROBE VELOCITY | 2.07 - 2.13 M/S | 2.10 M/S

| | l l
PEAK KNEE IMPACT FORCE | 4714 - 5783 N | 5544.9 N |
5.0 KG PENDULUM | | |

TEST MEETS SPECIFICATIONS

TECHNICIAN ;4§¢<:§‘; ,42912:322§52/« RUN NUMBER: 011394.1444;2
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TRANSPORTATION RESEARCH CENTER INC.

KNEE SLIDER TEST

HYBRID III 21-DEC-93

LEFT KNEE
TRC INC. TEST NO: TO1C4LS2 572E SNO1 LEFT SLIDER CALO4
I
| TEST PARAMETER | SPECIFICATION | TEST RESULTS |
|
| TEMPERATURE | 18.9-25.6 DEG. C | 21.7 DEG. C |
' l
| RELATIVE HUMIDITY | 10 - 70 % | 55.0 % |
l
| PENDULUM VELOCITY | 2.70-2.80 M/S | 2.70 M/S |

% TEST DOES NOT MEET SPECIFICATIONS

TECHNICIAN /// //%/% RUN NUMBER: 011394.1524;1
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TRANSPORTATION RESEARCH CENTER INC.

KNEE SLIDER TEST

HYBRID III 14-DEC-93
RIGHT KNEE

TRC INC. TEST NO: TO1C4RS1 S72E SNO1 RIGHT SLIDER CALO4
I I I
TEST PARAMETER | SPECIFICATION | TEST RESULTS |
I
TEMPERATURE | 18.9-25.6 DEG. C | 21.7 DEG. C |
| I

RELATIVE HUMIDITY | 10 - 70 % | 55.0 %
I
| PENDULUM VELOCITY | 2.70-2.80 M/S I 2.77 H/S |

TEST MEETS SPECIFICATIONS

TECHNICIAN ///W RUN NUMBER: 011394.1525;1
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