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The Test Results belong to the specified NHTSA Test

Configuration for Side Impacts with the Crabbed Citation
and HSRI-SID-Dummies.

NHTSA Project DTNH 22-81-C-17085
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VEHICLE DATA

TEST NO, ! g

TEST VEHICLE

OVERALL LENGTH| OVERALL WIDTH  (M4)

TOTAL WEIGHT  (KP)

TEST WEIGHT BY WHEEL (KP) FRONT:
REAR :

WHEELBASE (M)

LONGITUDINAL C.G. .(FROM CENTER OF
FRONT AXLE) (M)

IMPACT ANGLE (WITH RESPECT TO
BULLET VEHICLE) (DEG,)

IMPACT SPEED  (MPH)

MAXIMUM C.G, RESULTANT ACCELERATION

MAXIMUM DOOR ACCELERATION
(AT MID-REAR EDGE OF LEFT FRONT DOOR)
MAXIMUM EXTERIOR STATIC CRUSH (MM)

LEVEL 4: 812 mm {32.0")

LEVEL 3: 660 mm (26.0")

LEVEL 2: 508 mm (20.0")

LEVEL 1: 305 mm (12.0")

MAXIMUM POST-TEST INTRUSION  (MM)

OCCUPANTS

_TYPE
LOCATION
RESTRAINTS
INSTRUMENTATION

NUMBER OF DATA CHANNELS
NUMBER OF CAMERAS (ON BOARD)

TABLE CRASH TEST

VEHICLE

“-Poor
AbA0

Vi Kasérd
3920 ]
A17 6

3¢s

266

Z oo

329
23¢

LEFTe
LEFT:

RIGHT:
RIGHT:

1085

2%
O (Sfaki'onary)
MSEC, AFTER IMPACT
&A1
MSEC, AFTER IMPACT -

J 4

G max
“?.4
6 max
A08. 2

$20
“po
%7¢
229

373

| 370 Sr0

Drive Left Lear Fesseng.
Aestrarnd Mutow., Pelvis Belt

6®
3

SUMMARY FOR TARGET



VEHICLE DATA TEST NO.: 4

TEST VEHICLE | A9° Crodbest C/rarson
OVERALL LENGTH  (MM) Y977
OVERALL WIDTH ) A7 38
TOTAL WEIGHT  (KP) A5 EF
TEST WEIGHT BY WHEEL (KP) .
FRONT: LEFT: 379 RIGHT: 3%c¢
REAR : LEFT: 389 RIGHT: J3&5
" WHEELBASE - () IbEy
LONGITUDINAL C,G, (FROM CENTER OF
FRONT AXLE) (M) A3AY
IMPACT ANGLE (DEG. ) ' 60
‘ IMPACT SPEED (MPH) : | 39.79
: | 6 vax MSEC, AFTER IMPACT
o MAXIMUM C,G, RESULTANT ACCELERATION . A9 5 S 3
MAXIMUM STATIC CRUSH (MM)
LEVEL 1: 16.5" (420 mm) _ . Jo/
LEVEL 2: 19.9" (480 mm) 487
LEVEL 3: 21.7" (550 mm) not gva/lasie
LEVEL 4: 29.5" (750 mm) A34
OCCUPANTS
TYPE . —
LLOCATION —
RESTRAINTS =
.’ INSTRUMENTATION
NUMBER OF DATA CHANNELS _ A6
NUMBER OF CAMERAS (GROUND BASED) _ &
TABLE : CRASH TEST SUMMARY FOR BULLET

VEHICLE




TEST NO

9

TEST TYPE 60 ¢ Jide Smpact
VEHICLE A : Vi) Rasbid  ¢-Lleor
VEHICLE B ® A9° Crabéeol Cr7ar o
CAMERA SYMBOLS e vk S S @5',
[B GROUND * + ¢ - + + + ¢ 4 ¢ + fw
X overreAD e b e e b s e s
@6
+ <+ ¢ 1 + + + + ¢ ¢+ + 4+ ¢ + 4
+ + + i + 4 \ . + + + + + B? .
, ARy
* 7L %
3k 5 K:.
4 <+ 4 + + + + Y + t 4 + + ¢ t
A \Y
t + 48® +2® z®/4 + + + + + + +
X
+ + + + + + + 1 r t + + + + +
- “+ + + + 1@ : + + »
CAM, TIMING IREAL FR | IMPACT |C. L. | GROUND
no,| LOCATION e JLENZ(Mdoocen” Erave r.|D1sT-x |pisTy | DIsT-Z
1 |RORIH SIDECEARMLEL Mok 5. | 16 Aows| o | -85 |-4.0 | 1.3
2 |NORTH SIDEPARALEEL Mroto S. | 10 Aows| ¥¢? | 45 |-4.0 | 1.2
3 [NRTH S PERPEY v, (Phok . | 5 fous| 7423 | -1.0 [-12.0 [ 1.3
Iy |OVERHEAD Prok S, | 10 A0wsl o |45 {-1.0 8.0
o [BOUTH SIDEPARMLEL 1)/ "c | %6 | qpwmg| 3¥? | 100 | 12,0 | 13
6 [SOUTH SIEPERPEN- |y |5 | — | %5 | 50 | 120 | 16
7 |soutH SIDE Fioto S. | 26 ADus | 327 2,0 12,0 | 1.3
8 [NorTH SIDE 35 mi-c,| 50 - 60 45 1 -804 14
FIGURE « CAMERA LOCATION - GROUND BASED
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TEST NO. ¢
TEST TYPE ¢ 60 ° Jiole er,pacf

VEHICLE A. : Vi)~ Radsié ¥~ foor

VEHICLE B ¢ 77° (rabbeot Ci'¥ahron

CAMERA SYMBOLS

[] on BoarD

o

lcxNxog: LOCATION TYPE FIELD OF VIEW S Eﬁ%% ) ;Fl,gégel
1 |YEHICLE REAR HATCH= o7y g | FRONT MID REAR OCCLPANT | g 13 | Ay
0 il O [P
(@ | VEHICLE FRONT RIGHT |STALEX | FRONT AND REAR OCCUPANT | 13| £00 | f s
FIGURE CAMERA LOCATIONS - ON BOARD




SUMMARY

TEST NO.: 9
TEST CONFIGURATION:
TARGET VEHICLE V) Kedbit ¥~ Doow SPEED O (mph)
BULLET VEHICLE . ALF° Gradbeot  Cjls o SPEED 39 89 (mph)
IMPACT LOCATION BEHIND FRONT AXLE L6 o (mm) ANGLE - €2 (deg)
PASSENGER;  DRIVER
HEAD RESPONSE : '
LOCAT 10N 9nax >3ms (g)| HIC |TIME T%ms) TIME Tfms]
HEAD ay 36,2 53,8 - — -
HEAD 8res 433 boN GAL 60,5 A0,
IMPACTED OBJECT: '
CHEST RESPONSE ; :
o IMP.TIME |TIME a-max

LOCATION : Imax = 3ms .(g) 31 AVy (mph) (ms) (ms)
UPPER STERNUM (X) | 775 61.¢ 3y — ST ¢0
LOWER STERNUM (X) | 14,6 §4 o 386 —_ ST £#
LUR (Y) | A0n. 2 7.3 SO 252 S £
LLR (Y) 92. 2 9.2 324 9.2 $2 64
RUR (V)| 283 63.9 Y7y 24 4 52 70
RLR (Y) | #ov. 0 93.¢ £33 2.0 §§ €7
CHEST DEFLECTION: DAMPER - DY %3 (rm)
VERTEBRAL COLUMN RESPONSE: .
LOCATION Gax | =3ms ()] sI vy, (mph) IMP'-E,’S TIME *(me)
UPPER (1) (¥) 94.1 €69 679 J5.0 6o o
THORAX (RES) | 40%. 7 905 E2(4 ~ - 20
LOMER 115y (Y) | A2€.3 My | Ao 30.7 §$2 6n

* THORAX (RES) | 42%. 4 953 | #2357 - — é1
PELVIS RESPONSE: — TIME'
LOCATION - 9nax  |=3ms (9)| sI Avy, (mph) "(ms) afg:?)(
PEAK 2y A493.3 | 4345 - 283 51 5§
PEAK e 2oy & | 1%v.0 299 4 - - 5T
TABLE i SIDE IMPACT DUMMY TEST RESPONSE



TEST NO.: 9
TEST CONFIGURATION:

TARGET VEHICLE VW) RABBir ¥-Pwea SPEED 0 (mph)
BULLET VEHICLE AG° Crabbeot Coteb ' SPEED I 99 (mph)
IMPACT LOCATION BEHIND FRONT AXLE JZGOV (mm) ANGLE ____6€ _ (deg)

PASSENGER:  REdR LEFT
HEAD RESPONSE:

LOCATION Imax >3ms (g)| wIC |rIme Tams) TIME T{ms]
HEAD ay £ | 6%.¢ - = -
HEAD res i N %273 A29 A¥?
IMPACTED OBJECT:
CHEST RESPONSE - :

. IMP.TIME |TIME a-max
LOCATION Inax =3ms (g)| SI Av, (mph) (ms) (ms)
UPPER STERNUM (X)| S%2 3F.3 — — 40 N7
LOWER STERNUM (X) | 429.¢ S, ¢ - —_ §2 A4
LUR (Y)| Srv¢ Fr.2 -~ 26.§ fo q#
LLR (Y)| 617 5D.§ - 1.2 fo A&
RUR (Y)] $9o ¥4 3 — 17,7 &2 70
RLR ()| ¢vo 62.7 ~ K 7 S §
CHEST DEFLECTION:  DAMPER - DY 3 (mm)

VERTEBRAL COLUMN RESPONSE:

LOCATION Inax | =3ms (@) ST |av, (mph) IMp {;}*S"g TIME amgx
UPPER (1)  (Y)]| ' §&3 ¥s.? 207 23.5 %5 AOY
THORAX (RES) 60,5 S ¢ Y17 - - AN
LOWER (T12) (Y)| éA.0 $32 33¢ 2¢ ¢ §e 7¢
THORAX (RES) 70. ¢ 63.§ Y& — —_ 6y
PELVIS RESPONSE: IMPTIME [TIME
LOCATION ‘ 9nax =3ms (g) SI Avy {mph) .(ms) az::z’)(
PEAK ay M3.8 A0, 3 - Z23.6 F2 F?
PEAK Bos | 422.6 | Aov. 4 | &0 — - F?
TABLE : SIDE IMPACT DUMMY TEST RESPONSE

SUMMARY
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Axial Accelerometer ( Y - Direction)

Biaxial Accelerometer (X; Y - Direction)

Triaxial Accelerometer (X, Y, Z -Direction)

Displacement Tube

Displacement Transducer

Jelojulc

Note: See -Table for Additional Information

FIGURE : TARGET VEHICLE INSTRUMENTATION



7—557 Vo 9

Coordinates (mm) Results (gmax)
No. | Accelerometer - Location x % y % 7 % X Y z
Occupant Compartment, right
1 Front-Doorsill ) 2630 620 300 S6.#
Occupant Compartment, left
2 Front-Doorsill 2630 | -620 300 1495.5
Occupant Compartment, left : '
3 Rear-Doorsill 1410 [--560 290 A, ¢
4 Rear Deck over Vehicle Centerline 910 0 440 | #3.9 | 20.2| ¢4
Front Firewall over Vehicle
5 Centerline 2890 0 650 | gv.p | Q¥ A | A7.4
6. | Mid-front Edge of Left Front Door 2550 | -620 A1, 1
7 | middie of left Front Door 2060 | -620 | 630 2576
@ 72 | middle of Front Door Beam 2060 | -700 A3% 4
8 { Shoulder Contact Front Door 1775 | -665 850 dlefect
9 Pelvis Contact Front Door 1840 | -660 480 A0S, 7

Left Front Door-

10 | Middle of Windowsill 2050 | -650 | 850 A80.0
. Right Front Door on Windowsill
1. directly across from Nr. 10 2050 650 850 1z 4
12 | Left B-Pillar near Door Lock 1480 | -650 | 670 473.7
13 | Right B-Pillar across from Nr.12 1480 650 670 2.4
Underneath Left Front Seat
14 1 attached to Seat ' 1960 | 325 | 285 g2.¢
. 15 Vehicle Center of Gravity’ : £ | g 401
16 Displacement Transducer Front Door 2235 | -- 670 420 1)
17 Displacement Transducer B-Pillar 1415 - 850 ' 290
% Reference Points: X - Rear Bumper
Y - Vehicle Centerline
Z - Ground Level
TABLE : SUMMARY OF TARGET VEHRICLE

INSTRUMENTATION
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Pl AXIAL ACCELEROMETER ( X - DIRECTION )
[e] TRIAXTAL ACCELEROMETER ( X, Y, Z - DIRECTION )

FIGURE . CITATION ACCELEROMETER
| LOCATION



TCST A0 - ?

Accelerometer Coordinates (mm)] Results (gpax)
No. Location x* Y * z * X Y 2z

Right Occupant Compartiment
1 E P P 1995 | 620 | 300 |42.2

near B-Pillar on Doorsill
» Left Occupant Compartment ] 620 300

near B-Pillar on Doorsill 995 |- M.
5 Rear Deck over Vehicle 990 o 460 4

Centerline A 3'? 7.5
4 " Front Firewall over '3410 o | 820 Py 3 p

Vehicle Centerline ’ M. .
5 Vehicle Center of Gravity /,q./, x, A2 €
6 Top of Engine Block 3790 0 800 A2.6 1183 | 123

Left front Prame Rail
1 : 4100 |-580 430 SY.3

near Impact Point: .

* Reference Points: X - Rear Bumper »
Y - Vehicle Centerline
Z - Ground Level

-TABLE : SUMMARY OF BULLET VEHICLE

INSTRUMENTATION
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TEST NO.: 9

Exterior
Interior

Vertikal Distance
above Ground

(in){ | (mm)
34.5] . 15876
32 S - 812
26 | 6E0
24 | L 610
20 1 - 508
17 - 432
\
\;,/J
- —0
- |
—— [r T T T ¥ T | T 1 T T T T T II
8.05 '8 7 6 5 4 2 1 0 1 2 3 4 5 6 7 8'8.05
x 102 (mm)
- |
— l T I T I T I A | T T l
1.7 30 24 18 12 6 0 6 12 18 24 30 1.7

(in)

Lateral Distance from Centerline

- FIGURE : EXTERIOR AND INTERIOR STATIC PROFILES AT THE
LONGITUDINAL DISTANCE 610 MM FROM DOOR



TEST NO.: 9

Q
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& S Exterior
—_ P Interior
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o— QU
<42 >
| .. (@]
[ M Fa]
- ©
(imj
34.5

32 A

26
24 |

20 1
17 |

12 |

X 102 (mm)
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PROFILES FOR BULLET VEHWICLE

300 ' Pre Test T
7 " Post Test ————— Test No: 9
. Upper Hood Edge —-—Test No:
200 ||
750 mm ~4 I i Test No
—w—a Test Noj_ 4
100 T
\_\.__:_7
0 . — e —— e o r— fts S e by S— — ——
-100 -~ .
T T T 1 T T ] T T T T
762 610 457 305 152 0 152 305 457 610 762
| ' | I I ! 1 | ! | !
300 Width (mm) "
. —— ] [
Lower Radiator
200 . Level T ]
550 mm T |
100 —t— 1
. 0 N =t+———1—""1""""""7"""717
-100 .
300 T S ]
200 Bumper Upper Side 1,
480 mm ‘\'\——'——"”“’i_’,—-—"”
100 P Lol I SN
\\_m—":’ﬂ//
0 —\4-: ————— b
-100
1 ] T T | T | T T T T
762 610 457 310 152 0 152 305 457 610 762
_ | ! | | i 1 l | I | |
300 : S
® — ] [
——————
200 Bumper Lower Side r’h’r/—__—_’__?,,_x
420mm T r———1 | __F—"
100 ”’-—-"-— _——’"‘_’_’_———
ﬁ;_.\—-‘—’::——-—_"—/‘/
0 MNe—=—r—"T77 /
-100 -
TABLE : PRE- AND POST-TEST FRONTAL



TARGET VEHICLE

No. Location Shortend Form Direction
1 Right Front-Doorsiil TSVR Y
2 Left Front-Doorsill TSVL Y
3 Left Rear-Doorsill SHHL y
4 Rear Deck over Centerline K0BO X, Y, Z
5 Front Firewall over Centerline SWMI X, Y, Z
6 Mid-Front Edge of Left Front-Door TTRY Y
7 Middle of Front-Door TTRM Y
7a Middle of Left Front-Door-Doorbeam TTRQ Y
8 Shoulder Contact at Front-Door SASL Y
9 Pelvis Contact at Front-Door BASL Y
10 Left Front-Door on Windowsill FBVL Y
11 Right Front-Door on Windowsill
directly across No. 10 FBVR Y
12 Left B-Pillar near Door-Latch BSLL Y
13 Right B-Pillar across No. 12 BSLR Y
14 Underneath Left Front-Seat '
attached to Seat - SGFA Y
15 Vehicle Center of Gravity RTMI X, Y, Z
16 Left Front-Door Intrusion FTWE Y
17 B-Pillar Intrusion THWE Y
BULLET VEHICLE
No. Location Shortend Form Direction
21 Right Occupant Compartment - |
near B-Pillar on Doorsill ) TSMR X
_2 Left Occbpant Compartment (across No.l) - TSML X
.3 Rear Deck over Vehicle Centerline KOMI X, Yy 2
4 Front Firewall over Vehicle Centerline SPUM X, ¥, Z
5 Vehicle Center of Gravity SPKT X, ¥, 2
6 Top of Engine Block MOTO X, ¥y 2
7 Left Front Frame Rail LTVL X

Declaration: X = Longitudinal ; Y = Lateral ; Z = Vertical

TABLE  : LIST OF VEHICLES-
ACCELEROMETERS-LOCATION



OCCUPANTS

No. Location . Shortened Form Direction
DRIVER REAR LEFT

1 Head Triaxial K001 K003 X, ¥, Z

2 Upper Sternum B0O1 BOO3 X

3 Lower.Sternum BUO1 BUG3 ‘ X

4 Left Upper Rib 001 L003 Y

5 Left Lower Rib LU0l LU03 Y

6 Right Upper Rib ROO1 R0O03 Y

7 Right Lower Rib RUO1 RUO3 Y

8 Upper Thorax (T 1) 1001 T003 ’ X, ¥, Z
10 Lower Thorax (T 12) TUO1 TUO3 X, ¥, Z
11 Pelvis Triaxial BEO | BEO3 X, Y, 7
12 Chest Deflection WEO1 WEO3 Y

13 Shoulder Beltforce GUO1SA GUO3SA .

14 Pelvis Beltforce GUO1BA GUO3BA

15 Shoulder Contact  SKOIK SKO3K

16 ~ Pelvis Contact ~ BKOIK BKO3K

Declaration: X

= Longitudinal
= Lateral
= Vertical
TABLE : LIST OF OCCUPANT

ACCELEROMETERS-LOCATION



TARGET VEHICLE
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