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1. Introduction 

The ObJeCtlVe of the MIV project was to optimize the contradictory design 

aspects of a high degree of passive safety and low fuel consumption. 

The prolect was arranged i.n Phase I and II. The results of Phase I are the 

basis of this report. Phase II was redefined by NHKA. According to this, 

the three engme/transmisslon 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 1~1 specified side and frontal impacts. The Rabbit Modi- 

fications should be possible to implement on the production lme. NH&A’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 lbs) deformable Crabbed 

Barrier and the new HSRI Dummy which were specially conceived for the side 

impact and are presently still under development. 

tidifxations for the 4 door Rabbit were derived from Crabbed Barrier/ 

Production Rabbit baseline tests. 

NHEA contract specifications called for a maximum weight increase of 

20 lbs for the modified 4 door Rabbit. 

The NHEA goal to achieve the greatest possible reduction m durmny loads, 

in keeping 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 NKTSA. 

- IO - 



2, Method 
2J 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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Table 1 List of Accelerometer - Location 

u-HLCLE 
-_------e-m-- 

No. Location Shortened Form Direction 

1 

2 

3 

4 

5 

6 

7 

8 

9 

10 
11 

12 
13 

14 

15 

16 

17 

18 

19 
20 

21 

Right Front-Doorsill 

Left Front-Doorsill 

Left Rear-Doorsill 

Rear Deck over Centerline 

Front Firewall over CL 

Mid-front Edge of left Front-Door 

Middle of left Front-Door 

Shoulder Contact at Front-Door 

Pelvis Contact at Front-Door 

Left Front-Door on Windowsill 

Right Front-Door on Windowsill, 
directly across No. 10 
Left B-Pillar near Door Latch 

Right B-Pillar across No. 12 

Underneath left Front Seat 
attached to Seat 

Vehicle Center of Gravity 

Left Front-Door Intrusion 

B-Pillar Intrusion 
Shoulder Contact Driver 

Pelvis Contact Driver 

Shoulder Contact Left Rear Passenger 

Pelvis Contact Left Rear Passenger 

190 CRABBED SIDE IMPACTOR ___---_------------------ _____-_------------------ 

1 Right Frame Rail 

2 Left Frame Rail 

3 Front Crossmember at CL 

4 Right Rear Vertikal Framerail 

5 Center of Gravity 

Declaration: X = Longitudinal 

Y = Lataral ' 

z = Vertikal 

TSVR Y 

TSVL Y 

SHHL Y 

KOBO x, y, z 

SWMI x, y, z 

TTRV Y 

TTRM Y 

SASL Y 

BASL Y 

FBVL Y 

FBVR 

BSLL 

BSLR 

SGFA 

RTMI 

FTWE 

THWE 

SKOlK 

BKOlK 

SK03K 

BK03K 

CTRR X 

LTRL X 

QTVM X 

RHTR x, y 
SPKT x9 Y, z 

- 16 - 
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L o c a t i o n of A c c e 1 e r o m e t e r for the HSRI 
Side Impact Dummies 

Location Shortened Form Direction 

DRIVER ----B-----m -----w----s 

Head Triaxial 

Upper Sternum 

Lower Sternum 

Left upper Rib 

Left lower Rib 

Right upper Rib 

Right lower Rib 

Upper Thorax (T 1) 

Lower Thorax ( T 12 ) 

Pelvis Triaxial 

Chest Deflection 

Shoulder Beltforce 

KOOl 
BOO1 

BUOl 
LOO1 
LUOl 
ROOl 
RUOl 

TOO1 

TUOl 
BE01 

WE01 

GUOlSA 

x, Y, z 
X 

X 

Y 

Y 

Y 

Y 

x, y, z 

x, y, z 

x, y, z 
Y 

Head Triaxial 

Upper Sternum 

Lower Sternum 

Left upper Rib 

Left lower Rib 

Right upper Rib 

Right lower Rib 

Upper Thorax CT11 

Lower Thorax ( T 12 ) 

Pelvis Triaxial 

Chest Deflection 

Pelvis Beltforce 

K003 

BOO3 

BU03 

LOO3 

LUO3 

R003 

RU03 

TOO3 

TU03 

BE03 

WE03 

GU03BA 

x, Y, z 
X 

X 

Y 

Y 

Y 

Y 

x, y, z 

x, Y, z 

x, y, z 
Y 

, 
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q 
EEI 
cl a 
0 

. 

Axial Accelerometer ( Y - Direction) 

Biaxial Accelerometer (X, Y - Direction) 

I Triaxial Accelerometer (X, Y, Z -Direction) 

I Displacement Tube 

I Displacement Transducer 

Note: See Table for Additional Information 

Figur 5 : Target Vehicl Instrumentation 
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Accelerometer - Coordinates [rrrrt] Results [ gmax ] 

No. Location x, Y* z* x Y 2 

1 Occupant Compartment, right 
Front-Doorsill 

2630 620 300 10.0 

2 Occupant Compartment, left 
Front-Doorsill 

2630 -620 300 63.8 

3 Occupant Compartment, left 
Rear-Doorsill 

1410 -560 290 43.4 

4 Rear Deck over Vehicle 
Centerline 

910 0 440 13.3 18.0 16.0 

5 Front Firewall over Vehicle 
Centerline 

2890 0 650 6.3 8.8 11.9 

6 Mid-front Edge of Left Front Door 2550 -620 457 78.8 

7 Middle of left Front Door 2060 -620 630 93.3 

8 Shoulder Contact Front Door 1775 -665 850 107.7 

9 Pelvis Contact Front Door 1840 -660 480 124.7 

Left Front Door on Windowsill, 

10 slightly forward of surrogate=s 2050 -650 850 88.5 

Right Front Door on Windowsill, 
11 directly across from Nr. 10 

2050 650 850 33.5 

12 Left B-Pillar near DoorLock 1480 -650 670 78.3 

13 Right B-Pillar across from Nr. 12 1480 650 670 57.6 

14 Underneath left Front Seat 1960 325 285 74.6 
attached to Seat 

15 Vehicle Center of Gravity defec: 

16 Displacement Transducer Front Door 2235 - 670 0.1 m 

17 Displacement Transducer B-Pillar 1415 - 850 0.31m 

7a Middle of Left Front-Door-Beam 2060 -700 457 168.3 

l Reference Points: i - Rear Bumper 
- Vehicle Centerline ' 

Z- Ground Level 

Table 2 : Summary of Target V hid Instrumentation 
TEST NO : 8 - 19 - 



No. 

Al 

A2 

A3 

A4 

A5 

6 Axial Accelerometer, Longitudinal 

m Biaxial Accelerometer, Long., Lat. 

cl 0 Triaxial Accelerometer, Long., Lat., Vert. 

Accelerometer - Location 

Right Frame Rail 
e 

Left Frame Rail 

Front Crossmember at Centerline 

Right rear vertikal Frame Rail 

Side Impactor Center of 
Gravity 

66’ 

Coordinates :m1 I Results [Gl 

Y X 

2134 584 

2134 -584 

3300 0 

228 560 

1727 0 

I 

L 

Z Long 

508 14.0 

508 20.1 

610 16.1 

407 11.1 

305 19.5 

, 

Reference Plane: X - Rear of Side Impactor 
Y - Side Impactor Centerline 
Z - Ground 

TEST NO : 8 

FIGURE 6 : SIDE IMPACTOR INSTRUMENTATION 
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3, Test Parameter and Results 
3.1 

3,2 

3.3 
3,4 
3.5 

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 
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TEST NO : 8 

Table 4 : Crash Test Summary for Side lmpactor 

VEHICLE DATA TEST 8 

Test Vehicle 

Overall Lenght/Wldth (mm 

Test Weight by Axle (kp) 

Total Weight (kp) 

tieelbase (mm) 

19' Crabbed Side Imp&or 

4000 / 2155 

LR 398 RR 383 
LF 390 RF 401 

1572 

Longltudlnal 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 
Restiltant ComDartment Accele- 
ratlon (G // msec) 

Maximum Static Crush (mm) 

l Row C (Top of Stack Level) 
l Row B (Mod-StaCK Level) 
l Row A (Bumper Level) 

OCCUPANTS 

Type 
Locatlon 
Restraints 

INSTRUMENTATION 

2591 

1266 

60 

31.1 

Number of Data Channels 10 
Number of Cameras (Ground Based) 8 

- 26 - 



TEST NO : 8 

Table 3 : Crash T st Summary-for Target Vehicle 

VEHICLE DATA 

Test Vehicle 

Overall Length/Width (mm) 

Test Weight by Wheel (kp) 

Total Weight (kp) 

Wheelbase (mm) 

Longltudlnal 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) 

Maxlmurr Doo- Acceleration 
(G // msec)** 

Maximum Exterior Static 
Crush 'mm) 

l Level 4 (32.0") 349 
l Level 3 (26.0") 392 
0 Level 2 (20.0") 364 
0 Level 1 (12.0") 240 

Maxlmum Post-test Intrusion 
(ITIRl) 

OCCUPANTS 

Type 
Location 
Restraints 

INSTRLIMENTATION 

Number of Data Channels 
Number of cameras (On Board) 

TEST 8 

Ilodified Rabbit 4-Door 

3980 / 1610 

LR 787 RR 261 
LF 340 RF 317 

1200 

2400 

1086 

60 

0 (stationary) 

168.3 // 9.0 

337 

Driver 
VW-RA 

SID 
Left Rear Passenger 
Pelvis Belt 

68 
3 

* With respect to bullet vehicle. 
**4t mid-rear edge of left front door. 
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Test No.: 8 Vehicle: 8 LF 340 (kp) RF 317 -(W 

Test Date: 04.22.1982 Total Test Glt. 1200(kp) LR 282 (W RR 261 (kP 

HEAD RESTS - up down other none 

FRONT SEAT - forward midpoint rearward latched welded 

FRONT SEAT TILT - forward midpoint back other 25' none 

REAR SEAT - in place removed 

STEERING WHEEL - up midpoint down not adjustable 

SUN VISORS - UD down removed 

GLOVE COMPARTMENT - locked closed none 

SEAT BELT - fastened unfastened removed none 

SHOULDER HARNESSES - fastened unfastened removed 

VENT WINDOW _ closed open removed none stationary 

LEFT FRONT WINDOW - up down removed 

RIGHT FRONT WINDOW - up down removed 

LEFT REAR WINDOW - up down removed 

RIGHT REAR WINDOW - G down removed 

BACKLIGHT - in place removed 

LEFT FRONT DOOR - closed locked removed 

RIGHT FRONT DOOR - closed locked removed 

LEFT REAR DOOR - closed locked removed 

RIGHT REAR DOOR - closed locked removed 

ENGINE - in place removed mounts modified 

TRANSMISSION - neutral other removed 

DRIVESHAFT - in place removed 

PARKING BRAKE - off on disconnected 

FRONT BUMPER - in place removed none 

REAR BUMPER - in place removed none 

HOOD - in place removed 

WINDSHIELD WIPERS - in place removed 

FUEL TANK - 95 Percent full empty other 

RADIATOR - full empty none removed 

BATTERY - in place removed drained 

SPARE TIRE - in place removed none 

JACK - in place removed none 

WHEEL COVERS - in place removed none 

BALLAST - none kg 

DUMMY LOCATION - LF RF LR RR none 

DUMMY POSITIONING C&TERIA - fi&iS 2(38 side impact criteria 

Table 5 : Pre-T st Conditions 

other 

Form FE 1ba - 27 - 
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Table 8 : Vehicle Pre- and Post- 
Test Position 

TEST NO : 5 - 50 - 

90’ Spur [ml 

123 



Table 9: Summary of Post-Test Observations 

L'EHICLE: VW Rabbit 8 

Test No. (Pkxnng Test Device) 8 d 

DurlrllV f%n;act Pomts: Left Front Left Rear 

-cad no Contact Contact at C-Pillar and 

Roof-Line 

Chest 

unees/Hlp 

Upper Door Panel and Upper Door Panel and 

Lower Window-Sill Lower Window-Sill 

Lower Front-Door Panel Lower Rear-Door Panel 

Glazmg: Left Front- and Rear Side-Window shattered. Windshield no damaqe. 

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

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

remained intact; Seat-Leqs 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 n from Front Axle. 

Side Impactor Bumper impacted into the Door-Beams. B-Pillar damaged and 

bended on the Level of the Window-Sill. 

Interlock of Door Beam-Side Sill and Door Beam to B-Pillar Attachement 

remained intact. , 

A-Pillar slightly bend on the Level of the Wheelhouse-Beam. 

Driver Dunnny - no damaqe 

Left Rear Dumy - Damper-Bracket was broken. 
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TEST NO. 8 TEST 04.22.1982 

TEST CONFIGURATION. ------------------* ------------------ 

Target Vehicle Modified Rabbit 4-Door Speed 0 [mph1 

Bullet Vehicle 190~ &, d s d tor Speed , 31-m hd 

Impact Location behind Front Axle 650 [IIIII] Angle 60’ bed 

~bS~~!j!%t: D R I V E R --------- 

HEAD RESPONSE: ------------- 
Peak aR defect hl Impacted Objekt none 

HIC ---- 

!XWWYEE: -------------- 

lime T I -- (ms) T2 -- [ms] 

Location 

Upper Sternum (X) 

Lower Sternum (X) 

LUR VI 

LLR VI 

RUR (Y> 

RLR VI 

[gl 2 3ms[g] SI A vy [mph] Imp-Time Time a-max 
Imsl [msl 

52.8 39.6 -- -- 47 52.5 

51.7 42.8 -- -- 45 59.5 

153.3 83.1 -- 19.99 44.5 51.5 

119.4 64.0 -- 18.87 43.5 51.0 

114.6 80.9 -- 18.68 48.0 57.5 

92.9 76.5 -- 21.22 42.0 59.0 
t 

CHEST DEFLECTION: Damper - DY 48.5 ---------s------ Id 

VERTEBRAL COLUMN RESPONSE: ------------------------- 

Location ' Pk ay[g] Pk aR[gr*3 mS[Cjl SI a iaax 
Fl 

Upper Thorax (Tl) 75.7 77.4 69.8 533 19.61 45 64 

Lower Thorax (T12) 86.5 86.9 81.3 618 23.16 45 54 

PELVIS RESPONSE: --------------- 

Pk aR[g] 75.1 Sl 300 23 ms [g] 51.5 Impact Time [ms] 30 

Table IO: Side Impact DummyTest R spons Summary 

- jz - 
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TEST NO. 8 

TEST CONFIGURATIONS ----------------_-* -------_--------_- 

TEST DATE 04.22.1982 

Target Vehicle Modified Rabbit 4-Door Speed 0 fmphl 
Bullet Vehicle 19' Crabbed Side Impactor Speed , 31.10 Imd 

Impact Location behind Front Axle 650 m] Angle 60' beg I 
PASSENGER: LEFT REAR --------- --------- 

HEAD RESPONSE: ------------- 
Peak aR defect ts1 
HIC -a- 

CHESLRESPPNSE: -------------- 

Impacted Objekt C-Pillar and Roof Line 

Time T 1 -- [ ms] T2 -- [ms] 

Location rsl 2 3ms [ g] SI A vy [mph) Imp-Time Time a-max 
Imsl [msl 

Upper Sternum (X) 26.5 21.4 -- -- 86 100.0 

Lower Sternum (X) 44.3 29.4 -- -- 75 87.5 

LUR (Y) 32.6 29.8 -- -- 75 82.0 

LLR (Y) 46.3 34.5 -- -- 71 80.0 

RUR (Y) 33.0 28.5 -- -- 77 90.0 

RLR (Y) 40.1 31.2 -- -- 75 88.5 

CHEST DEFLECTION: ---------------- Damper - DY 36.5 Id 

VERTEBRAL COLUMN RESPONSE: ------------------------- 

Location Pk ay[g] Pk aR[gr*3 msf il SI 

Upper Thorax (Tl) 36.4 37.9 32.5 197 16.1 90 100.5 

Lower Thorax (T12) 42.8 48.2 36.8 204 24.0 78 94.0 

PELVIS RESPONSE: --------------- 

Pk aR[d 59.4 SI 309 23 ms [g] 53.6 Impact Time [ms] 60 

, 

Table 11: Side Impact Dummy Test R sponse Summary 
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TEST NO : 8 

i-B+A D-t-c-i 
PRE - TEST I POST - TEST I i3 CHANGE 

2320 I - 80 
B 825 830 5 
C 700 690 - 10 

D 3980 3920 - 60 
E 125 125 0 

F 372 435 63 
G 168 198 30 
H 166 192 26 

I 1 154 195 I 41 
J 152 200 48 
K 180 220 40 
L 125 125 0 

M 280 335 55 

A 

Table 13 : Pre-and Post- Test 
Measurements 
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