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1. Introduction

The Objective of the MIV project was to optimize the contradictory design
aspects of a high degree of passive safety and low fuel consumption.

The project was arranged in Phase I and II. The results of Phase I are the
basis of this report. Phase II was redefined by NHTSA. According to this,
the three engine/transmission concepts that were to be newly developed are

no longer part of Phase II.

Possibilities were to be found for a 4 door Rabbit for further increasing
occupant protection in specified side and frontal impacts. The Rabbit Modi-
fications should be possible to implement on the production line. NHTSA's
design goals were the 35 mph frontal fixed barrier impact and the 30, 35 or
40 mph side impact with the new 1.565 kg (3,450 1bs) deformable Crabbed
Barrier and the new HSRI Dummy which were specially conceived for the side
impact and are presently still under development.

Modifications for the 4 door Rabbit were derived from Crabbed Barrier/
Production Rabbit baseline tests.

NHISA contract specifications called for a maximum weight increase of
20 1bs for the modified 4 door Rabbit.

The NHTSA goal to achieve the greatest possible reduction in dummy loads,
in keepihg with the objective of lowest possible weight together with the
prerequisite that the design be suited to mass production at the

lowest possible cost, required the development of a new ''Integrated Struc-
ture'" for the 4 Door Modified Rabbit. This concept requires that the grea-
test number of components be effective during a frontal and a side impact.
The "Integrated Structure'' approach, rather than the Budd strategy to use
add-on parts, is necessary to achieve the goals established by NHTSA.

_i 10_



. Method

2.1 Test Devices and Test Configuration

2.2 List of Accelerometer Location
2.2.1 Target Vehicle Instrumentation
2.2.2 Side Impactor Instrumentation
2.2.3 Dummy Instrumentation

2.3 Camera Location and Frame Rate
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FIGURE 1 : 199 CRABBED BARRIER TEST DEVICE
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. FIGURE 2 : HSRI SIDE IMPACT DUMMY
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Figure 3: Test Configuration
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Location of Accelerometer 'fo} the HSRI

Sdide Impact Dummies
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..Location. Shortened .Form Direction
D.RIVER
Head Triaxial K001 X, Y,
Upper Sternum BOO1 X
Lower Sternum BUOL X
Left upper Rib L001 Y
Left Tower Rib Luo1 Y
Right upper Rib ROO1 Y
Right lower Rib RUO1 Y
Upper Thorax (T 1) ToO1 X, Y,
Lower Thorax ( T 12 ) TUo1 XY,
Pelvis Triaxial (BEOL | X, Y,
Chest Deflection WEOL — Y
Shoulder Beltforce GUO1SA
REAR LEFT PASSENGER
Head Triaxial K003 X, Y,
Upper Sternum BOO3 X
Lower Sternum BUO3 X
Left upper Rib L0O03 Y
Left Tower Rib ~ LUO3 Y
Right upper Rib ROO3 Y
Right lower Rib RUO3 Y
Upper Thorax (T 1) 7003 X, Y,
Lower Thorax ( T 12 ) TUO3 Y,
Pelvis Triaxial BEO3 XY,
Chest Deflection WEO3 Y
Pelvis Beltforce GUO3BA



Table 1: List of Accelerometer - Location

VEHICLE
No. Location Shortened Form Direction
1 Right Front-Doorsill TSVR Y
2 Left Front-Doorsill TSVL Y
3 Left Rear-Doorsill SHHL Y
4 Rear Deck over Centerline KOBO X, Y, Z
5 Front Firewall over Cp SWMI X, Y, Z
6  Mid-front Edge of left Front-Door TTRV Y
7 Middle of left Front-Door TTRM 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 FBYR
12 Left B-Pillar near Door Latch BSLL
13 Right B-Pillar across No. 12 BSLR
14 Underneath left Front Seat
' attached to Seat SGFA
15 Vehicle Center of Gravity RTMI X, Y, Z
16  Left Front-Door Intrusion FTWE
17 B-Pillar Intrusion THWE
18 Shoulder Contact Driver SKO1K
19 Pelvis Contact Driver AIBKOIK
20 Shoulder Contact Left Rear Passenger SKO3K.
21 Pelvis Contact Left Rear Passenger BKO3K
199_CRABBED_SIDE_IMPACTOR
1 Right Frame Rail LTRR X
2 Left Frame Rail ’ LTRL X
3 Front Crossmember at C QTWM X
4 Right Rear Vertikal Framerail RHTR X, Y
5 Center of Gravity SPKT XY, Z

‘Declaration: X = Longitudinal :
Y = Lataral - 16 -
Z = Vertikal



Axial Accelerometer ( Y - Direction)

Biaxial Accelerometer (X, Y - Direction)

Triaxial Accelerometer (X, Y, Z -Direction)

Displacement Tube

Displacement Transducer

“YelolCIc

Note: See Table for Additional Information

Figure 5 : Target Vehicle Instrumentation
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Accelerometer - Coordinates [mm] Results [ gpax ]
No.. Location X Y 7 * X Y 7
Occupant Compartment, right _
1 Front-Daorsill 2630 620 300 20,1 -
Occupant Compartment, left _ - _
2 Front-Doorsill 2630 620 300 128,5
Occupant Compartment, left _
3 Rear-Doorsill 1410 560 230 - - -
Rear Deck over Vehicle
4 Centerline 910 0 440 12,2} 17,1 16,1
Front Firewall over Vehicle
5 Centerline 2890 0 650 25,2 8,4 6,8
6 Mid-front Edge of Left Front Door 2550 | -620 457 - - -
7 Middle of left Front Door 2060 | -620 630 j 68.6 _
8 Shoulder Contact Front Door 1775 | =665 850 - 90 -
9 Pelvis Contact Front Door 1840 | -660 480 - - -
Left Front Door on Windowsill,
10 slightly forward of surrogate-s 2050 | -650 850 - 74,7 -
Right Front Door on Windowsill, 23 4
1 directly across from Nr. 10 2050 650 850 S B
12 Left B-Pillar near Door Latch 1480 | -650 670 - 144,6 |. -
13 Right B-Pillar across from Nr. 12 1480 650 670 - 42,2 -
Underneath left Front Seat
14 attached to Seat 1960 325 285 - 128,4 -
15 Vehicle Center of Gravity 8.6 44.4 33.8
16 [Displacement Transducer Front Door 2235 - 670
17 |[Displacement Transducer B-Pillar 1415 - 850

* Reference Points:

X - Rear Bumper
Y - VYehicle Centerline

Z - Ground Level

TESTNO : 2

Table 2: Summary of Target Vehicle Instrumentation
- 19 -
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139.0°

Auﬂl

fe—————— whEELBASE 102" ————.1_ 20

1

Ll
49.13°
BALLAST r

AHLA

D BALLAST
INSTRUMENTATION ARIA

Al

ENERGY
ABSORBING
LAYERED
HONEYCOMS
FACE

72- AREA —j

13

sl ]

as_| 1]

EE} Axial Accelerometer, Longitudinal

EIH Biaxial Accelerometer, Lang., Lat.

[:] Triaxial Accelerometer, Long.,

6"

t., Vert.

Coordinates [mm]

Results [G]

No. Accelerometer - Location

: X Y Z |Long Lat Vert
Al Right Frame Rail 2134 584 | 508 8,5 | - -
A2 Left Frame Rail 2134 -584 | 508 |12.9 - -
A3 Front Crossmember at Centerline {3300 0 | 610 9,8 - -
A4 Right rear vertikal Frame Rail 228 560 | 407 9,4 7,8
AS Side Impactor Center of 1727 0 | 305 9.4 6,7 8,0

Gravity

Reference Plane:

X - Rear of Side Impactor

Y - Side Impactor Centerline
Z - Ground

TEST NO :

2

FIGURE 6 : SIDE IMPACTOR INSTRUMENTATION
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Head Triaxial

Upper Thorax (T 1), Triaxial
Upper Sternum, Longitudinal
Lower Sternum, Longitudinal
Left Upper Rib, Lateral

(also on right)

F. Lower Thorax (T 12), Triaxial

— L

. Left Lower Rib, Lateral

(also on right)

. Displacement Transducer
. Pelvis, Triaxial

Figure 7 :Location of 18 Accelerometer for

Side Impact Dummy
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3. Test Parameter and Results

3.1

3.2

N W W
UVl = W

3.6

3.7

Crash Test Summary

3,1.1 Target vehicle

3.1,2 Side Impactor (19° Crabbed
Barrier)

Pre-Test Conditions

3,2,1 Driver Pre-Test Position

3.2.2 Rear Passenger Pre-Test
Position

Vehicle Pre- and Post-Test Position

Post-Test Observations

Dummy Test Response

3.5.1 Dummy Test Response
Summary - Driver

3.5.2 Dummy Test Response
Summary - Rear Passenger

3.5.3 AIS and Coefficients

Target Vehicle Test Response

3.6.1 Pre- and Post-Test
Measurements

3.6.2 Exterior and Interior
Vehicle Measurement

3.6.3 Exterior and Interior
Static Crush (Top View)

3.6.4 Exterior and Interior
~ Static Crush (Front View)
Crabbed Barrier Test Response

'3,7.1 Pre- and Post-Test

Frontal Profile
3.7.2 Exterior Static Crush

- 24 -
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VEHICLE DATA

Test Vehicle

Overall Length/Width {mm)
Test Weight by Wheel (kp)
Total Weight (kp)
Wheelbase (mm)

Longitudinal C.G. (from Center
of Front Axle) (mm)

*
Impact Angle (deg)

Impact Speed (mph)

Maximum C.G. Resultant
Velocity Change (mph .#” msec)

Maximum C.G. Resultant
Acceleration (G # msec)

Maximum Door Acceleration
(G .# msec)**

Maximum Exterior Static
Crush ! mm)

e Level 4 (32.0")
e Level 3 (26.0")
e Level 2 (20.0")
e Level 1 (12.0M)

Maximum Post-test Intrusion
(mm)

* OCCUPANTS

Type
Location
Restraints

INSTRUMENTATION

Number of Data Channels
Number of cameras (On Board)

Table 3 :Crash Test Summary for Target Vehicle

TEST 2
VW- Rabbit 4-Door
3920 / 1612
LR 275 RR 247
LF 334 R 303
1159
2405
1083,2
60

0 (stationary)

325
341
403
254
332
SID SID
Driver Left Rear Pass.
RA Pelvis Belt
66
3

® Yith respect to bullet vehicle.
**¥At mid-rear edge of left front door.

- 25 -
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Téble 4 : Crash Test Summary for Side Impactor

VERICLE DATA

Test Vehicle

Overall Lenght/Width (mm)

Test Weight by Axle (kp)

Total Weight (kp)

wheelbase (mm)

Longitudinal C.G. (from Center

of Front Axle) (mm)
Impact Angle (deg)

Impact Speed (mph)

Maximum C.G. Resultant
Velocity Change (mph . msec)

Maximum C.G. Averange

Resultant Compartment Accele-

ration (G .~ msec)

Maximum Static Crush (mm)

e BRow C (Top of Stack Level)
e Row B (Mod-Stack Level)
® Row A (Bumper Level)

OCCUPANTS

Type
Location
Restraints

INSTRUMENTATION

Number of Data Channels
Number of Cameras (Ground Based)

TEST z

199 Crabbed Side Impactor

4000 / 2155

LR 398 R

383

LF 390 RF

401

1572

2591

1266

60

30,88

109

91

98

10

- 26 -




Test No.: 2 Vehicle: ? LF 334 (kp) RF 303 (kp)
Test Date: 09.03.81 Total Test Wt.1159 (kp) LR 275 (kp) RR 247 (kp

HEAD RESTS -up down other nane
FRONT SEAT - forward midEoint rearward latched welded

REAR SEAT - in place removed

STEERING WHEEL - up midpoint down not adjustable
SUN VISORS - up down removed

GLOVE COMPARTMENT - Tlocked closed none
SEAT BELT - fastened unfastened removed none

SHOULDER HARNESSES - fastened wunfastened removed
VENT WINDOW — closed open removed none stationary

LEFT FRONT WINDOW - up down removed
RIGHT FRONT WINDOW -:;; down removed
LEFT REAR WINDOW - up down removed
RIGHT REAR WINDOW - wup down removed
BACKLIGHT - in place removed

LEFT FRONT DOOR - closed locked removed

RIGHT FRONT DOOR - closed 1locked removed

LEFT REAR DOOR - closed locked removed

RIGHT REAR DOOR - closed locked removed

ENGINE - in place removed mounts modified
TRANSMISSION - neutral ather removed
DRIVESHAFT - 1in place removed

PARKING BRAKE - off on disconnected

FRONT BUMPER - in place removed none

REAR BUMPER - in place removed none

HOOD - in place removed none

WINDSHIELD WIPERS - 1in place removed

FUEL TANK - 95 Percent full empty other
RADIATOR - full empty none  removed
BATTERY - 1in place removed drained

SPARE TIRE - 1in place removed none

JACK - in place removed none

WHEEL COVERS - in place removed [Done
BALLAST - none kg

DUMMY LOCATION - LF RE LR RR none

OUMMY POSITIONING CRITERIA - FMVSS 208 side impact criteria

FRONT SEAT TILT - forward midpoint back other 25°

Table 5: Pre-Test Conditions

none

other

form FE 76e - 27 -
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Table 8§ :

Vehicle Pre- and Post-
Test Position

12

11

10

[ m]

Main Monorail Edge

Form FE 76a
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Table 9 : Summary of Post-Test Observations

VEHICLE: VW Rabbit 2
Test No. (Moving Test Device) 2
Dummy.Contact Points: Left Front Left Rear
Head na Contact . no Contact
!
o
Chest Upper Door Panel and Upper Door Panel and
lover Window-Sill lover Window-Sill
Knees/Hip Lover F _D Panel Lowver Rear-Door Panel
Glazing: Leff Front- and Rear Side-Window shattered. Windshield was broken

but remained retained.

Doors : Left Front- and Rear Door damaged, would not open. Hinge Reinforcement

tore out from Door.

Seat Belt Anchorages :_Left Seat Frame damaged, but Seat Anchorages

remained intact; Seat Legs and Seat-Runner fixed in the Floor-Rails.,

Restraints: Driver (RA) and Left Rear ( Lap-Belt ) in use.

Fuel Leakage: _None

General Observations: Impact point 650 mm from Front Axle.

Side Impactor Bumper impacted under the Door Beams. The Roof and the Floor

vere damaged on the area of the B-Pillar. B-Pillar damaged and bended

on the Level of thw Window-Sill. Left Front-Door separated from lower

Sill.

Knee-Bolster supported the A-Pillar.

Driver- and Left Rear - Dummy no damage

- 3] -
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. TEST NO. 2 TEST DATE  ©9.03.1981

TEST _CONFIGURATION:

Target Vehicle VW'oRabbit 4-Door . Speed _ O [mph]
Bullet Vehicle 19 Crabbed Side Impactor Speed _30.88 [mph]
Impact Location behind Front Axle 630 [mm] Angle O [deg]
PASSENGER:  DRIVER
HEAD _RESPONSE:
Peak ag _ 129.12 [q] Impacted Objekt none
HIC 440.92 , Time T1 40 [ms] T2_142 [ms]
CHEST_RESPONSE:
Location [g] = 3ms [ g] 51 A vy [mph]| Imp.Time | Time a-max
[ms [ms
Upper Sternum (X) |48.51 31 - 45 60.6
Lower Sternum (X)[35.99 22.5 - 45 61
‘ LR (Y) 83.65 69 23.57 40 57.5
LLR  (Y) 109.83 64.5 | . 24,53 40 57
RUR  (Y) 79.99 72 v 21.28 45 58.5
RLR  (Y) 80 2 19.74 45 60
CHEST DEFLECTION: Damper - DY [mm]
VERTEBRAL COLUMN_RESPONSE : :
Location : Pk ay[g]|Pk ag[g]p3 ms[gll ST Wvy[mph])| Imp.Jime| Time a-max
Y {“ ms} [ms]
Upper Thorax (T1) |{84.33 85.68 78 543 22,63 38 61.5
Lower Thorax (T12)|75.04 | 77.38 | 75 517 [23.39 40 54
PELVIS_RESPONSE: f
Pk apgfg] 97-74 SI 705 >3 ms [g} 87.76  Impact Time [ms] 45

Table 10: Side Impact Dummy Test Response Summary
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3

09.03.1981

TEST NO. 2 TEST DATE

TEST_CONFIGURATION:

Target Vehicle VW Rabbit 4-Door Speed 0 [ mph]

‘Bullet Vehicle 19° Crabbed Side Impactor Speed _.30.88 [mph]

Impact Location behind Front Axle 650 [mm) Angle _ 60 [deg]

PASSENGER: LEFT REAR

HEAD_RESPONSE:

Peak ap __09-22 {q] Impacted Objekt none

HIC 253.03 Time T1_70 [ms] T2_180 [ms]

CHEST_RESPONSE:

Location (g >3ms( g SI | Av, [mph]| Imp.Time | Time a-max
] o] y [ ms [ms ]

Upper Sternum (X)[27.58 26 - 60 95.5

Lower Sternum (X)|26.37 25 - 52 104

LLR  (Y) 54.51 44.5 17.89 70 94

LR (Y) defect

RUR  (Y) 37.0 24 23.18 70 98

RLR  (Y) 34.34 30.5 21.7 70 83,5

CHEST DEFLECTION:  Damper - DY [mm]

VERTEBRAL_COLUMN_RESPONSE:

Location Pk ay[g)|Pk ag[g]>3 ms[ gl s1 v, [mph] Imp.']h'me Time a-max

Upper Thorax (T1) | 45.6 50,57 46 168 {18.02 58 101.5

Lower Thorax (T12)| 32.84 39.96 36 132 18.69 50 95.5

Pk ag[g] 65-16 51 _ 271 " 23 ms [g) 49.48 Impact Time [ms] 83

Table 1'»1 - Side Impact Dummy Test Response Summary

- 33 -




SIN3IJT44300 aNY SIY ¢ ¢T 374l

$*29
) : A 1
0000°2 siest | 4809 9°900l| 6156°9 | /6°9% ¥8°g 89°s 21
<677 XMLO_._._. AIMOT
5749 ATl
0002°2 SLsL | szU9 2°z001| 159679 | /0°0S €8°¢ 89°¢ xedoy] Jaddn
5057
8§50
95957 szoL | 189 82°8.6 | 88,879 | /0°Sv 29°¢ LSS m
o161 qLy Jamo7 3437
0005°Z 1$°vL | sze9 pLouts | osvsto | /9sy 7b°s 75+¢ | 9HY 48ddn 3397
p8S1
( suw) 43230431320y
SAY 0601, 0501, d 8 ukm“amh *Mod*AY SV | ‘weded-g SI¥ 10 40172507

:SINITHT33583 03 IRdRGS

I861°50°60  31yd 1S3l Z *ON 1531

- 34 -




] | ]
- C e
D -
PRE - TEST POST - TEST A CHANGE
A 2405 2295 -11Q
B 82Q 825 5
C 695 . 705 10
D 3920 3825 -~ 95
E 125 125 0
F 365 428 63
G 175 200 25
H 175 198 23
| 160 190 3Q
J 155 200 45
K 185 220 35
L 125 125 0
M 290 316 26

Table 13: Pre - and Post- Test
Measurements

- 35 -




(J01181X37) opIS judWAAINSEI IS|JIYSA (| @inbBi4

ON 3TDIHAA P ON 1S3L
(ut) 96 2 _ 9¢ 8t
! 1 “ { " “A
aouelsiq (eulpnytbuoq
(wau) 01 X y2 bT 2l 01
0 T O | -0
L 7 4181 0861 : o - 002
mom N.H A\ 74 A 7 \v o4 o4 !
69 89 /b [d9 9 -
505 5 H,AH S—O—O1O—0—0 \nmmwn oo
2
V 4¥9 ¢ heHAS A A B2 - 009
099 LY = n— B 2 S ‘, " &
wNn/ 4 86 - - 008
218 2¢ ,// f
( L 0001
(unn) 4 (u) SINIOd 3¥NSYIW 3HL 40 YUY [ 002
- 001
34Nsesl 40 |BA3] < )

ybtH a1oLyap

- 36 -




*13A3]

punoab sAaoge paunsesu sjybiay ||y «

M».u m % M _w ._wo.. M rn% m ~ o < - S0¢ LL1G-43)o0Y
1 1 1 ) [ ] N N [aN] ¢ 4 — [0))] — ] ] ] ] (0] .
S > 2lglg|g|sle|z|elslsla] |a .
« i ' © ' ~ o~ & ™~ - ™ ™ o~ — N ' ™ 806 400(Q-PLKW
< 2 clglalalalalzla slal ol |nla]l ol Ponoom
L 1 1 o N o o (48] o (4N ] o~ —t —t o) lw> &w—,—'zm
P>y a & N ~ R = & X @ 2 Q ¢ ' 1 v 1 1 ¢I8 | LLLS-mMOpuLM
] H i N [aN] ™ ™ N (4]
QO | — o 0 <t o~ o ~ - o o ~ W o~ o o w ~ ) UA. * (o]
Q| @ N S o 5| 9 3 = O = W o | v b o 0 | = oR uoL3e307
(Jeay) [ww] ao00Qq 3e pazesor adueysig ouaz (3uouy)

Hqqey MA 10} ysnio o:m#m 101I8}XJ: % °iqey

@ |

- 37 -




( qop403U]) OpIg juBwWAINSea SIOIYSA || 94nbBi4

01 o, ON J19TH3A > : ON 1531
(ut) 96 8 2. 09 8y 9 vz et 9 21 b2 o 8¥
1 | 1 1 ) 1 1 ] _ | 1 1 1
| | T | T ¥ 1 L 1 T I 1
aoue3sig Leutpnitbuod .
(wu) 0T X 2 22 02 8 91T #T 2T Ol 8 9 v 2 0 2 v 9 8 01
N u " “ 2 “ i L 1 I 1 3 2 1 [ 2 g I
W OG -wmf feer
0 T o I L | + 0
LIl 0e 6] 811 71T 91T SIT WL T [ 00¢
w.ﬂm JW U AN A 3/ L/ L/ ] N g \} \J
ﬁ JITLILIT O 01 801 /01 901 ﬂ: ?01 - 00b
Fany Fany D Fary Fan Fanry Vaa¥ Fan Fo
NM@ AV 4 f.\ O[\ /....\ L7 3 -...\ N
)1 | 201 101 01| 66 186 46 9 96 yp - 009
OH@ Lr df\ 37 _ \S 24 Y U A %4 A8 24 R 2NN 4
=R REE= T TR T: - oos
9/8 |G ¥¢ - .
/ A 8 _ - 0001
(u) (1) SINIOd 3YNSYIW 3HL 40 VY [ 001
= - 00P1
aJdnsesy JO |3A3 < ()

YbIH 3[d1ydA

- 38 -




*|9A8| punoab sAoqe padnseaw sjybiay

- - - 06 ¥81 €€l G61 0.1 621 101 174 - S0¢ [3A37 [LLS400Q

[3A37 Jadung

- - - 081 89¢ 60¢ 82¢ AR 10¢ §12 121 - A% 8191y3\ 33[Lng

€€ - evt 661 682 oce 60¢ 182 05¢ 881 101 - oww L9A87 A00p-pLY

2 - 8h1 L22 60¢ 16¢ 992 1¥2 20¢ GEl 0L - 9/8 L9A3T [[LSMOpuLM

9491 best CLET | 02T L90T v16 29. 019 LSY S0€ ¢S1 0 tu;wﬂw_ u0L38307
L3H

[ww ] 4ooQd 3e Buljuels adueysLq 047

1aqey - M A 10} UOISNIIU| Dlje)S J01Id}U| G| alqey

aan e Ademadaben v

@

- 39 -




|J9Aa] punouy
aAOqe WW SO Je $8[1joid J014a1X3] 183] - 1SOd pue - 3id ig| a|qeL

ﬁms=mo~ xu ¢ 22 02 81 91 ¢1 21 oO1 8 14 P/ 0 VAR 9
— 1 1 ) 1 [ 1 1 1 1 1 | 1 1 1
aosuelsiqg Leutpnitbuo]
?L 96 v8 ¢l 09 8y 9E ¥e P4 0 FA 124 9¢
— -
3oedut ‘ ?.&
< =
[4 S ~d 4= / - 009
e <t——=+1
£ — 00t
7 - 002
S
@ T | AN 2 lﬁc
h T—
8 TON 3S9)
10N 1S9
10N 1S3}
6 | oN 1551
: . ZiON 3}S3| ——=——————— 13159] 1sod

1 1$9] aug

[ut]

— 1+

— 21

er

- 40 -




s [9A9 punhoun
o>onmEEwomummc_zo._n_hoto-xmumm._.xamon_v:m-o_m"n—w_nm._.

. .

H._____No:u b2 22 02 ®1 9T ¥t 2 Ol 88 9 ¥ 2 O 2 v 9 .8 01

- 1 1 L 1 i 1 L L 1 ) L | 1 1 | { I -
aosue3siqg euipnitbuol
[ut] 96 v8 2L 09 8y 9¢ v2 21 0 2t ¥2 9¢
— - ‘
uueaEa ‘ *H_E_u Hc _.u
; I I I -008 |-
4 N > // -oos [T %
m l,ll \\"/lv o\\\ -
i i - 00 e
7 , o0z |
S 1 , ﬁ
5 ft Ly 0
L
8 10N 1S3]
{ON 1S3]
10N 3531
6 10N 315831
2:0N 353] ~——————=:3S3] 3504
: 1s3) aag

- 41 -




et

[9A87] punoix
@AOge ww 099 Je §8|1j0id 10118)X3 }S3] - 180d pue - 3a.id :g| s|qel

_HEENS x] v2 2 02 8 9T ¥ 2t Ol 8 9 ¢ 2 0 I 9 -8 (1

1 1 L ] L 1 \ 1 \ 1 1 \ { 1 i 1 | |

-
ajueasig Leutpnitbuon
?L 96 v8 Zl 09 8Y 9¢ be AN 0 Al ¥ 9¢
) -
el g [w] | f)
P -008 |-
| - - - \ﬁ 4 —
L f’ 1L 188 A\\‘ - "-N
4 —— N L1 - 009
m ﬁﬁ..ﬂﬂu 4/’ - el R I\\ll.!\\ \ - i
- ooy |
71 ’ - looz |
s || ,
9 t t LI ~=0 - 0
L
8 TON 158)
10N 153]
10N 3158}
6 f 10N 3S3] _
4 ZION 358] ——— =~ ——— 1353)] 1504
IaA : 3831 94d

- 42 -




JaAT punoux

oAOqe wWw Zigle s3|1joid 10149)X3J 188 - }sod pue - 3id :g| a|qeyL

m:ENoH x] w2 22 02

BT 91 #1 21 O1 8 9 v 2 0 Z b 9 8 U1

10A

— el I 1 1 1 1 1 1 A 1 A | 1 1 ] 1 ] -—
aosue3isig [eupniibuod
[u1] 96 ¥8 A 09 8b 9¢ v2 2t. 0 A b2 9¢
~3oedup ‘ ?”.E_u 1]
— . J— -008 |-
P aml 2 — i § - I3 —
1 = H WV\D N — ¢
\m Sy /r.IV \.\ / ~ ~009 ¢
| m ﬂ ”# //l.lll_ \.\\\ - i
T , - 00
Y — 21
_ 002 |
S
9 — — lﬁlc -0
L
) 10N 3S9]
10N 1S9
10N 3593]
6 | L ol 3001
. ZiO0N 353 — —————-—13s8] }50(
1 189) aJyg

- 43 -




|8A97 punoun
8A0qe ww gic je S9JIJ0id 101I9}U| }S3] - 1SOd pue - aid Oz 9jqel

m:&moﬂ xu v 22 02 81 91T 1 21 O1 8 9 ¢ A 0 b b 9 8 o1
- L ! \ 1 1 1 L 1 1 1 1 I | ! 1 1 1 ] -—
aouelsiqg |euipnitbuoi ,
[ui] 96 8 2L 09 8% 9¢ 2 21 0 21 2 9¢
- [T M DR B -
T | oy | )
] —_— 008 |
— g T -
N \}/ Loog [~ ¢
N - - L
S I - 00
\ — Z1
o0z |
- R4/ L] H +—t lﬁC IF O

3u} |433u3) 43adung

10N 3S3)
10N 353)
10N 383)
tON 3S9]
Z:0N 3s8) —=-—=—===1:353] 3504

: 1S3] aad

- 44 -




J9A37 punouy
SA0qe ww cey Je S§311J01d 101181U] 1S3 - }SOd pue - aid :1Z @19el

[bwot x] v2 22 02 8 91 ¥ 2t O 8 9 ¥ 2z O <z v 9 8 O
—— i ) 1 1 L 1 L 1 1 1 1 | 1 1 1 1 I
oue3siqg (euipniibuod
[ut] 96 b8 z2L 09 8b 9¢ 2 21 0 21 ¥2 9¢
— [E | ] 1 | I S T | -
] 3oedu] ‘ [uaw) ’ fur]
] — 008 |
X ——— ] N
P 17 it -
S L NN 009 [ ¢
, \\ =
Sl - L oav
r-1- — 21
. 002 |
—— H ' ) ' . . { - lrc L g o
UL [ 433U uadung
:ON 1S3}
tON 3$9)
tON 3S9]
PON 3S9]
Z:0N 3S3] — === —— :153] 3504

1 3183] 3ug

- 45 -




|8aA37 punoux)
9A0qe ww (9 Je $3|1j0id I101I9}U] }§3] - }SOd pue - aid :zz a|qe}

mza“o_ x] w2 22 02 81 9T $T 21 O 8 9 ¥ 2 0 2z ¥ 9 8 O

— 1 L | ] 1 1 i 1 1 1 1 1 _ 1 1 i L 1

s
aoue3s|g euLpnybuoT
[ut] 96 v8 cl 09 8v 9¢ 174 2l 0 21 v2 9¢
— | N S [N R N BT | —
3oedu] ‘ H_E_”_ > HS.“_
] — -008 |-
x [
C ” T -
TII.// \\B <\ 009 A
=~ \\\ B
// -~ u
17 A - ‘Ocv
s — 21
002 |
—_— t .- % - =1 . . t l..lc e o
3u| |487ud) Jadung
10N 3S9) . .
TON 3S3]
10N 3S3)
PON 3S3)
Z:0) 389 —— === ———1:153] 3504

! 353] auyg

- 46 -




|8A87 punoix
, SA0Qe ww g.g jB $3|1j01d I01IBIU| 1S3 -1S0d pue - 81d €7 3|qel

[bw,0ux] w2 22 02 BT 91 vT 2t O 8 9 ¥ 2 0 2 vt 9 8 I

— 1 1 1 i ] 1 ] 1 TN L1 ] 1 1 1 ! ]

P
3ojue3sig Leurpniibuoy
[us] 96 v8 L 09 8 9¢ 2 21 0 21 b2 9¢
— | I S N RN S R B -
3oudu] ‘ H_E_”_ > ?L
] —_— ~-008 |
ﬂ\lw b M\ u N N - QN
j /I ,V “ 'Oow
N _ 4 1 5
e e | S - 00y
- — 21
-002 |
—_—— 1 1t - . } . . t t lﬁc o C
du | |433ua) u3dung
TON 2591
{ON 3S3]
PON 353
10N 389]
Z:0) 359} — ———— ——=—=13S3] 3504

: 153 add

- 47 -




TEST NO : 2

e e o= Post-Exterior-Test

"""""" Post-Interior-Test

— Pre-Test

above Ground

Vertical Distance

i
-

- 660

- 508

- 305

i T i I 1 L ¥ 1 ¥
8.05 E 7 6 5 & 3 2 1 0 1 2 3 4 5 6 7 8‘8.05
x102 [ mm)
!
— %’] T T T T I T 7 T T ™
31.7 30 24 18 1?2 6 0 6 12 18 24 30 31.7

FIGURE 12 :

[ in)

Lateral Distance from Centerline

EXTERIOR AND INTERIOR STATIC PROFILES AT THE

LONGITUDINAL DISTANCE 610 MM FROM DOOR
- 48 -




TEST NOC : 2

. above Ground

—i;:— -~ - ____~__\§:Pi11ar §
@ —
- Post-Exterior-Test' a
"""""" Post-Interior-Test E%
—— Pre-Test ] *E
- wlL
A el

i T T T T
8.05 g 7 6 5 4 3 2 1 0 1 2 3 4 5 6 7 818.05
x102 [ mm)
| |
-1 T T T T I T T T T -
31.7 30 24 18 12 6 0 6 12 18 24 30 31.7

Lateral Distance from Centerline

. FIGURE 13 : EXTERIOR AND INTERIOR STATIC PROFILES AT THE

LONGITUDINAL DISTANCE 914 MM FROM DOOR
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300 —10p OF sTACK

WIDTH x 100 [ mm]

Table 25 : Pre- and Post-Test Frontal Profiles for Side Impactor(Test 2

PRE-TEST
200 +—32" A 813 mm T 77T POST-TEST
100 I /'4
L/‘!§\ - ”
0 s
-100
r T T T T T T I H T T T ] I I 1
8,4 7 6 5 4 3 2 0 1 2 3 4 5 6 7 8,4
WIDTH x 100 [ mm ]
300 |
MID - STACK
200
n FaY
100 +——_.21,8" A\ 554 mm 1=
0 -—-—L—{—-—L—J—_p— P S | e o - 1
100 -
4 ¥ T T T T T | 1 I 1 1 1 I R
8,4 7 6 5 4 3 2 0 1 2 3 4 5 6 7 8,4
. WIDTH x 100 [ mn)
300 l
200 - BUMPER LEVEL
17 A 432 mm ~
100 t 4 ' — = ey
et . — -—‘—‘ J
0 _\—L.LL
100
I T T 1 1 T T l T T T T | I I 1
8,4 7 6 5 4 3 0 1 2 3 4 5 6 7 8,4
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. List of Illustrations

Figure

Al

A2

A3

A4

AS

A6

Crash Sequence Figures

Post Test ‘Position’
Crabbed Barrier and VW Rabbit

VW Rabbit Left Side
Post Test View (Front-Side Direction)

VW Rabbit Left Side
Post Test View

VW Rabbit Left Side
Post Test View (Rear-Side Direction)

Crabbed Barrier Post Test View

Page
A -2
A-3
A -4
A-5
A-6
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' Figure A1 : Crash Sequence Figures

TEST 2

30 mph
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APPENDIX B

Vehicle and Dummy Test Respone
Acceleration/ - and velocity/Time
History
B.1 Vehicle Test Response
B.1.1 Target Vehicle
B.1.2 Crabbed Barrier
B.2 Dummy Test Response
B.2.1 Driver
B.2.2 Rear Passenger



B,1.1 Target Vehicle
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