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INTRODUCTION



GENERAL OBJECTIVES

Under Contract DOT-HS-8-01941, Task Order No. 2, Minicars is
conducting six side impact crash tests. These tests are broken into
two series of three tests each. The objective of each three-test
series is to reenact, as closely as possible, a representative real
world accident in which one vehicle was impacted on its side. The
mechanical response of the new NHTSA side impact dummy, in the impacted
vehicle, is recorded and analyzed for comparison to the injuries of the
actual accident victim. '

Vehicle response is also recorded for both vehicles, in order to more
closely duplicate actual crash conditions in subsequent tests.



SECTION 1

TEST OBJECTIVES AND SPECIAL PROCEDURES



OBJECTIVES:

To conduct a side impact car-to-car crash with a newly designed NHTSA
side impact dummy seated in the laterally impacted target car. Data
from this test will be compared to injury severities of actual accident
victims.

SPECIAL PROCEDURES:

A Chevrolet Malibu impacts the driver's side of a Volkswagen sedan.
The Malibu's forward velocity is 17.5 + 0.5 mph. The Volkswagen's
forward velocity is 35.0 + 0.5 mph. Speeds and impact conditions have

been determined by a series of SMAC computer runs and a previous crash
test.



SUMMARY OF CRASH TEST CONDITIONS (cont'd)

Test No.: 1955 Project Title: Dummy Response in Side Impact
Date: 12-5-80 Time: 11:45 a.m. Temp: 65°F
Impacted Vehicle/Object Data
Description: Xg’lkfsfwagg_gSedan
%Z Actual Intended
Test weight (1bs) 2100 2085 + 50
Vehicle orientation (degrees) 270 270
Vehicle velocity (mph) 36.35 35.0 + 0.5
Maximm crush (inches)
Static 12.35 10
Dynamic - 12
Dumni es
Middle Rt. Front Left Rear Rt. Rear
Driver Passenger Passenger Passenger Passenger
Type NHTSA
Serial no. T1-1
Instrumentation
Head accel. X
Chest accel. X

Femur L.C.'s
Other - Pelvic Gs x*
Restraint system

Remarks:

*See page 17 for a summary of the dummy instrumentation.



PRE-TEST AND- POST-TEST MEASUREMENT POINTS — FRONTALLY IMPACTED VEHICLES

l\\ \\ AR f'\REAR DATUM REFERENCE

» ' _.To Edge of Door
(Odd number for
right side and

Even number for
left side)

ph- To Leadmg Edge
\\J in Front of Door

e T
XT3 ‘7/2 (Right/Left Side)

To Steering 0 Firewall
Column ~ . (Right/Left Side)

(Right/Left Side)



SECTION 2

TEST CONDITIONS



SUMMARY OF CRASH TEST CONDITIONS

Test No.: 1955 Project Title: Dummy Response in Side Impact
Date: 12-5-80 Time: 11:45 a.m. Temp: 65°F
Subject Vehicle Data
Description: 1972 Chevrolet Malibu Classic
R
Actual Intended
Test weight (1bs) > 3830 3688 + 50
Vehicle orientation (degrees)* 0 0
Vehicle velocity (mph) 18.25 17.5 + 0.5
Maximum crush (inches)
Static 3.3 5
ic - 6
Maximm intrusion (inches) 0 0
Dummi es
Middle Rt. Front Left Rear  Rt. Rear
Driver Passenger Passenger Passenger Passenger
Type P, 572 P. 572
S0 M 50 M
Serial no. M6-3 MB8-3
Instrumentation
Head accel. X X
Chest accel. p <
Feamr L.C.'s X X
Other
Restraint system 3 point 3 point
Belts Belts
Remarks:

*The orientation of the subject \Lehis:lged__is;gi\\(en according to the following

diagram:

- 6 % W g o
» w0\ 60 \80}100/1 10 1%0 i

20 160
10\ 1720
[ 180
360 =" 1%

M0~ 200

1% 120 /300 fosooeth 210'\ 220 210

CLIPY N 25 2% -
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VEHICLE MEASURBMENTS - Chevrolet Malibu

Dimensions
(inches)
Pre- Post-

No. Type of Measurement Test Test
X1 Total Length of Vehicle at Centerline 196.4 193.5
X2 Rear Surface of Vehicle to Firewall 133.2 133.2
X3  Rear Surface of Vehicle to Upper Leading Edge of

Right Door 127.0 127.4
X4 Rear Surface of Vehicle to Upper Leading Edge of

Left Door 127.0 126.75
XS Rear Surface of Vehicle to Lower Leading Edge of

Right Door 129.8 130.2
X6 Rear Surface of Vehicle to Lower Leading Edge of _

Left Door 129.7 129.7
X7 Rear Surface of Vehicle to Upper Trailing Edge of

Right Door 81.0 81.5
X8 Rear Surface of Vehicle to Upper Trailing Edge of

Left Door 81.1 81.0
X9  Rear Surface of Vehicle to Lower Trailing Edge of

Right Door 79.9 80.25
X10 Rear Surface of Vehicle to Lower Trailing Edge of

Left Door 80.0 80.0
X11 Rear Surface of Vehicle to Bottom of A-Post of

Right Side 127.1 128.0
X12 Rear Surface of Vehicle to Bottom of A-Post of

Left Side 127.0 127.0
X13 Rear Surface of Vehicle to Firewall - Right Side 142.7 141.0
X14 Rear Surface of Vehicle to Firewall - Left Side 142.0 142.0
X15 Rear Surface of Vehicle to Steering Wheel Center 117.0 116.75
X16 Rear Surface of Vehicle to Right Side of Front Bumper 190.5 190.5
X17 Rear Surface of Vehicle to Left Side of Front Bumper 190.5 187.25
X18 Rear Window Header to Steering Wheel Center 53.1 53.1




PRE-TEST AND POST-TEST MEASUREMENT POINTS -
LATERAL IMPACT VEHICLE - Volkswagen Sedan

[

OPPQSITE SIDE
DATUM REFERENCE

= Y7 Y2 e
— Y3,Y4 i

Value (inches)

No. Measurement Pre- Post-
Yi Exterior Width at Front Dummy's H-Pt Location 54.2 46.6
Y2 Exterior Width at Rear Dummy's H-Pt Location 54.2 45.6
Y3 Exterior Width at Front Dummy's Shoulder-Pt Location 51.5 47.3
Y4 Exterior Width at Rear Dummy's Shoulder-Pt Location 50.0 39.0
Y5 Interior Width at Front Dummy's H-Pt Location 48,25 43.5
Y6 Interior Width at Rear Dummy's H-Pt Location N/A N/A
Y7 Interior Width at Front Dmnn?'s Shoulder-Pt Location 46.75 42.1
Y8 Interior Width at Rear Dumny's Shoulder-Pt Location N/A N/A
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INTRUSION MEASUREMENT
Volkswagen Sedan

Location Pre-Test Post-Test Crush
(See Figure 1) (inches) (inches) (inches)
Al 3.0 4.5 1.5
A2 6.8 8.6 1.8
A3 6.6 8.75 2.15
A4 6.5 8.75 2.25
AS 7.75 8.25 0.50
Bl 3.0 3.5 0.5
B2 4.5 15.5 11.0
B3 4.25 15.75 11.5
B4 4.25 11.1 6.85
BS 5.5 11.5 6.0
B6 9.5 9.75 0.25
Cl 2.75 2.5 0
c2 4.5 4.0 0
C3 4.4 4.5 0.1
C4 3.5 DNA DNA
) 9.25 13.0 3.75
Cé6 DNA DNA DNA
El 3.0 10.0 7.0
E2 5.25 10.9 5.65
E3 4.9 12.5 7.60
E4 5.0 13.0 8.0
ES 6.25 10.5 4.25
E6 10.1 10.0 0
H1 3.0 DNA DNA
H2 3.0 12.0 9.0
H3 4.9 13.75 8.6
H4 4.9 17.25 12.35
HS 7.0 18.0 11.0
Hé6 9.75 10.3 0.55
12



VEHICLE: BULLET VEHICLE - Chevrolet Malibu

RIGHT
/1114 : 0//////]
__// B X—
. 3
FRONT — ———+ @8@ - - {3} - —REAR
] 2 7 CENTERLINE
N —
7777 — gir7iv7
L LEFT
Linear
Accelerometers
(54 Longitudinal
[I] Lateral
[e] Vertical
[a] Triaxial
Vehicle Transducer Locations
No. Description of Location X Y Z
1 Behind Front Bumper X - -
2 Engine X X X
3 Front Suspension Right Side
(Unsprung Mass) X - -
4 Firewall on Vehicle Centerline X X X
5 Rocker Panel Inside Car X - -
6 Rocker Panel Inside Car X - -
7 Vehicle Centerline, Trunk
Floor Right Behind Rear Seat X X X
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VEHICLE: TARGET VEHICLE - Volkswagen Sedan

RIGHT ;:g;ia
/2 3 N —
- -— - - R — REAR
FRONT Y CENTERLINE

Linear
Accelerometers

H Longitudinal
[ Lateral
[¢] Triaxial

Vehicle Transducer Locations

\\(5,6,7,8) ) p—
\LJ Ol /77

No. Description of Location X Y
Accelerometers
1 14 Inches Forward of B-pillar
Mounted on Rocker Panel (inside) X
2 Inside on Rocker Panel Front
Door Area X X
3 Inside on Rocker Panel Front
Door Area X
4 - Trunk Floor on Vehicle Centerline
Directly Behind Rear Seat X X
5,6 See Door Accelerometer
7,8 Locations X

Displacement (String Potentiometer) - See String Potentiometer Locations

A Lower Forward Location on Left
Inner Door
B Rear Left Inner Door
C Across B-pillars
14
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INSTRUMENTATION SUMMARY

VEHICLE: TARGET VEHICLE - Volkswagen Sedan

Total Number
Instrument Number of Channels
Vehicle Accelerometers 8 Locations 11
Dumny* 1 Location 20
Load Cells . None 0
Rate Sensors 1 Location 3
String Potentiometers 3 Locations 3
Total = 37
VEHICLE: BULLET VEHICLE - Chevrolet Malibu
Total Number
Instrument Number of Channels
Vehicle Accelerometers 7 Locations 13
Dummi es 2 Locations 16
Load Cells None 0
Rate Sensors 1 Location 3
* Strain Gauges None 0
String Potentiometers None 0
Total = 32

*Head Acceleration:

Upper Spine Acceleration:
Lower Spine Acceleration:
Left Ribs Acceleration:
Right Ribs Acceleration:
Pelvis Acceleration:

Upper Sternal Acceleration:
Lower Sternal Acceleration:

Chest Deflection:

3 Chamnels (Triaxial)
3 Chamnels (Triaxial)
3 Chamnels (Triaxial)
2 Channels (RL)
2 Channels (RL)
3 Channels (Triaxial)
1 Channel (AP)
1 Channel (AP)
2 Chamnels (RL)

17



CRASH CONFIGURATION AND CAMERA LOCATIONS

o

Camera numbers are keyed to Camera Information table.

18

®



jutod 3oedUT SUTWISIAQ V/N V/N proIerod asuanbeg pPI80q330 91
3oedut jo Aiejusumdoq rAY unu/ T UR9T - VS piB0q-Up — NQITen ST
wooz
Axejueumdoq A 0Z1-01 W9T XSTFTIXY PI€0q330 12}
TIT3S JUaAd Yedq V/N g / YIg BoTuOg PIB0Q330 T
QATIP ooz
juans Jo sduanbos umige -I1030W S0T-S¢ N UOYIN p1e0q330 A+
suoz 3joedut jo dn-asol) 000T unug T g1 JTuosojoyg pI80Q330 11
QATJIp
JUaAS JOo 9duenbos umige -JI030W Qg W UOYIN p1e0q33J0 o1
suoz 3oedut jo dn-9sor) 0001 URIST g1 dTuoso3oyg p1eoq330 6
Joedut Jo MdTA 8nbtrqo 000T uaugy g1 dTuosojoyd  anbITqo pajuncw ISMOL, 8
jurod joedur surualaq V/N V/N PrOIBTOd 3ouUsnbeg  peayIdA0 PajuNcl JISMOJ, L
SIED Y30q JO MOTA [[BISAQ 0001 g * G g1 JTUOSO30yJ PEBIYISAO PIJUNCUl JISMO], 9
MOTA 9T8ue apIM 000T unug g1 JTUOS0JOYd PEOYISA0 PIIUNCU JOMOJ, S
ouoz 3oedurt
je ysnid pue paads STOIYOA 0001 umgy g1 JTUOSOJOYJ PEBOYISAO PIJUNOCUl IOMO], ¥
TTeM3PTS JIOTJIOIUT JuoTe MITA 000T g g1 JTuosojoyq  Ppaeoq-uQ — uadeMsyIoA ¢
moputm Ia8usssed
y3noay3 sdTiemsury Aumng 0001 umiig g1 JTuosojoyy  pieoq-ug — udFeMmsHTOA (A
Joox ut
D a1oy ysSnoayl Aummp SMITA 0001 ung g1 JTuoso3joyd  pIeoq-ug — udeMmsyIop I
eleq eiowe) Jo asoding (sd3) peads  (wm) suag ad{, uor3ed07] Jaquny
BIOWE)

NOLLVIIOANI VWO

19




A VI BN

EVENT CONFIGURATION

Test Number: 1955
Car A:
Car B:

Volkswagen Sedan
Chevrolet Malibu

Y

Front Bumper Centerline
Rear Bumper Centerline

Left Front Wheel Centerline
Right Front Wheel Centerline
Left Rear Wheel Centerline
Right Rear Wheel Centerline

20

Car A Velocity 36.35 mph
Car B Velocity 18.25 mph
Angle of Impact 270 degrees
Intended Offset 7.25 inches
Actual Offset 11.75 inches

Offset measured from Point 3 on Car A
to Point 1 on Car B.



SUMMARY OF TEST CONDITIONS

35T VEHICLE INFORMATION:

Vehicle Manufacturer: General Motors

Make/Model: Chevrolet Malibu Classic

Body Style: Coupe Model Year: 1972
VIN: 1363711146658 Build Date: 1971
NHTSA No.: No;le Color: Brown
Engine Data: 8 cylinders; 350 1'.:_13 / cc displacement
Transmission Data: 3 speed ( ) Manual / (X) Automatic

Date Vehicle Received by Laboratory: DNA

Dealer's Name § Address: Private Party

{ Data from (ertification Label on Left DooT Rear race or 'B' Post: |

Vehicle Manufactured by: General Motors
Date of Manufacture: 1971 viN: 1363711146658
GVWR: 4780 1bs.; GAWR: Front = 2370 1bs.; Rear = 1bs.
[ Data from "Recommended lire Pressure' Label on Door, Post, GlovVe BOX, €tC.. ]
Vehicle Load: lir?n;l . | ;ela(:): l . Recommended lLirte Size: Toad Rang,;
Up to Capacity | 2 psi psi E78 x 14 o
Vehicle Capacity:
Type of Seats - - Bench bggmber of cOlc:gl.tpamts a Front
esignate eating
Bucket Capacity) Rear
Split Bench n Total
Cargo Load = /A 1bs.
Total =11;1/0!011bs.

[Weight of Test Vehicle as Received LrOm Dealer (WLth maximum Fluids): |

Right Side = |71} 8| 00| 1bs.
Left Side » ! 1/ 8/4]0¢1bs.-

Total Front Weight = [ 2{1/1 10 {1bs. (58 % of Total Vehicle Weight)
Total Rear Weight «| 1}/5/3/0 {1bs. (42 % of Total Vehicle Weight)
Total Delv. Weight = | 316i4 |0 | 1bs.

rWe:.ght ot Test Vehicle with Required Jummies and ={- 1bs. (Cargo: ]
Right Side = (119 /1 |0 | 1bs.
Left Side =« |19 (2 |0 | 1bs.

Total Front Weight = |2 [2 {2 [0 |1bs., ( 58 % of Total Vehicle Weight)
Total Rear Weight =[] {6 {1 [0 {1bs. ( 42 % of Total Vehicle Weight)
Total Test Weight = (38 {3 {0 | 1bs.

Weight of Ballast Secured in Vehicle Trunk Area = mmn 1bs.

T CONDITIONS:
Date of Test: 12-5-80 Time of Test: 11:45

Ambient Temperature: 65 °F at Impact Area

21




SUMMARY

TEST VEHICLE INFORMATICN:

OF TEST CONDITIONS

Vehicle Manufacturer: Volkswagen

Make/Model: Volkswagen

Body Style: 2-door sedan Model Year: 1970
VIN: 1102448286 Build Date: 1970
NHTSA No.: None Color: Tan/Gold
Engine Data: 4 cylinders; ind / ce displacement

Transmission Data: 4 speed

Date Vehicle Received by Laboratory:

(X) Manual / ( ) Automatic

_DNA

Dealer's Name § Address:

GFE

[ Vata from Certification Label on Left DOOT REar race or '37 Post: |

Vehicle Manufactured by: Volkswagen

Date of Manufacture: DNA VIN: 1102448286

GVWR: DNA 1bs.; GAWR: Front = DNA 1bs.; Rear = 1bs.
(Data from "Recommended Tire Dressure” Label on Door, Post, Glove Box, etc.: |

Vehicle Load: Front Rear Recommended Lire Size: Toad Range:

Up to Capacity | 118 | psi psi

Vehicle Capacity:

155 SR15

co

Type of Seats - . Bench Number of Occupants = ﬂ Front

(Designated Seating
Bucket Capacity) Rear
- Split Bench Total

Cargo Load = /4 8[3 |8 1bs.

Total = 81318 1bs.
[ Weight of Test Vehicle as Received from Dealer (With Daximum fiuids): |
.Right Side = 9:6:011bs..

Left Side - 916101 1bs. -

Total Front Weight = 7510 31bs. (39 % of Total Vehicle Weight)

Total Rear Weight =|1/1/7[0|1ps. ¢ 61
Total Delv., Weight =] 11920 | 1bs.

% of Total Vehicle Weight)

[ ?exght of lest Vehicle with Required Dummies and == lbs. Cargo: ]

Right Side ={110 1 |0 1bs.

Left Side = |110 /9 |0/ 1bs.

2104f1s, (39
8.0 1s. (___61
00 1bs,

Weight of Ballast Secured in Vehicle Truank Area = mmn lbs.

Total Front Weight =
Total Rear Weight =) 1
Total Test Weight = | 2

t of Total Vehicle Weight)
t of Total Vehicle Weight)

oo oo

TEST CONDITIONS:

Date of Test: 12-5-80 Time of Test: 11:45

Ambient Temperature: 65 °F at Impact Area

22



OCCUPANT CLEARANCE DIMENSIONS
Chevrolet Malibu

Driver Passenger
H 17.0 17.5
HW 19.0 20.0
Cch 24.0 22.0
cs 16.25 N/A
KDL 7.0 8.0
KIR 7.0 8.5

Driver Passenger
HR 5.5 5.5
HS 8.0 7.5
AD 4,5 6.25
HD 8.0 9.5

NOTE: ALL DIMENSIONS IN INCHES

23



OCCUPANT CLEARANCE DIMENSIONS
Volkswagen Sedan

Driver Passenger

15.5
17.25
20.5
15.0
KDL 7.25
7.25

ZI I

<

Driver Passenger

5.5
7.0
2.0
5.5

E& & B

NOTE: ALL DIMENSIONS IN INCHES

24



SECTION 3

TEST RESULTS

25



SUMMARY OF RESULTS

Test No.: 1955 Project Title: Dummy Response in Side Impact
Date: 12-5-80 Time: 11:45 a.m. Temp: 65°F
Subject Vehicle Impacted Vehicle/Object
General WO \ TN T
Vehicle/Obj , ﬁ
Description Chevrolet Malibu - Volkswagen Sedan
Test weight (1bs) 3830 2100
Test velocity (mph) 18.25 | 36.35 A
Vehicle Response Data | N
Max. crush (in.) |
Static 3.3 12.35
ic : :
Max. intrusion (in.) 0 0

Subject Vehicle Impacted Vehicle/Object
IR. MFP RFP IRP RRP DR. P

Occupant Response

HIC 19 6 45
Head SI . 23 8 67
Maximum resultant

head Gs 15 8 25
Maximum A-P head Gs 14 8 10
Maximum S-I head Gs 8 0 20
Maximum R-L head Gs - 2 0 25
Chest SI 10 S -
Chest A-P deflec-

tion (in.) Upper - - 1.1
Chest R-L deflec-~

tion (in.) Lower - - 0.85
Maximum resultant

chest Gs 12 10 -
Maximum A-P chest Gs 8 10 -
Maximum S-I chest Gs 0 2 -
Maximum R-L chest Gs 4 2 -
Maximum resultant

pelvic Gs - - 84
Maximum A-P pelvic Gs - - 14
Maximum S-I pelvic Gs - - 10
Maximum R-L pelvic Gs - - 82
Maximum femur load -

right (1bs) 70 200 -
Maximum femur load -

left (1bs) 50 80 -

5. 26



SUMMARY OF RESULTS (cont'd)

Subject Vehicle Impacted Vehicle/Object
DR. MEP RFP LRP RRP TTR. MFP RFP IRP RRP

Restraint Response
Left Upper Rib Data

BLUR . *
Peak Acceleration (Gs) *
Peak Acceleration (Gs)
(3 msec) *
Upper Spine R-L
Peak Acceleration (Gs) 55
Peak Acceleration (Gs)
(3 msec) 5 3 35
Peak Power (ft°/sec”) 21584
Upper Spine Resultant
Peak Acceleration (Gs) 56
Peak Acceleration (Gs)
(3 msec) 5 3 36
Peak Power (ft°/sec”) 24221
Lower Spine R-L '
Peak Acceleration (Gs) 72
Peak Acceleration (Gs)
Peak Power (ft“/sec”) 35433
Lower Spine Resultant
Peak Acceleration (Gs) 74
Peak Acceleraticn (Gs)
(3 msec) 5 3 64
Peak Power (ft°/sec”) 43591

Remarks: *The following data channels were not recorded due to tape recorder failure:

Volkswagen driver ribs

Volkswagen driver upper and lower sternal
Volkswagen right front rocker triaxial
Volkswagen left front rocker RL
Volkswagen mid-trunk (AP and RL)
Volkswagen right rear rocker RL

Other Data Anomalies: Noise on Malibu driver left femur caused

by bad load cell.
Noise on Malibu yaw gyro, unknown case.

27



POST-TEST VEHICLE POSITIONS

Test Number:

1955
Car A: Volkswagen Sedan
Car B: Chevrolet Malibu

(Refer to page 20 for vehicle headings at impact)

(Drawing not to scale)

P X
Position Car A Car B
Number Description X Y X Y

1 Front Bumper Centerline 15'5" 476" 11'9n 49'5"

2 Rear Bumper Centerline 277 55'6" 11'10" 336"

3 Left Front Wheel Centerline 190" 47'2n gr1» 46'8"

4 Right Front Wheel Centerline 16'0" 509" 14'8" 46'11"

S Left Rear Wheel Centerline 25'1" 519" grin 37'5"

6 Right Rear Wheel Centerline 221" 56'11" 14'8" 37'5"

28
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FIGURE 1.

PRE-TEST VOLKSWAGEN RIGHT SIDE

30




FIGURE 3. PRE-TEST VOLKSWAGEN REAR

FIGURE 4.

PRE-TEST LEFT HAND SIDE FENDER DAMAGE



FIGURE 5. PRE-TEST MALIBU FRONT

FIGURE 6,

PRE-TEST VEHICLE TMPACT POSITION
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PRE-TEST VEHICLE IMPACT POSITION
PRE-TEST VEHICLE IMPACT POSITION
33

FIGURE 7.
FIGURE 8.




PRE-TEST VOLKSWAGEN DUMMY POSITION
FIGURE 10. TEST 1955 IMPACT
34

FIGURE 9.




TEST 1955 IMPACT

35

POST-TEST VOLKSWAGEN LEFT SIDE

FIGURE 11.
FIGURE 12Z.
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FIGURE 13, POST-TEST VOLKSWAGEN LEFT SIDE

FIGURE 14. POST-TEST VOLKSWAGEN LEFT SIDE




FIGURE 15. POST-TEST VOLKSWAGEN LEFT FRONT

FIGURE 16.

POST-TEST VOLKSWAGEN DUMMY END POSITION

37



FIGURE 17.

FIGURE 18.

POST-TEST MALIBU RIGHT HAND SIDE

POST-TEST MALIBU LEFT HAND SIDE
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FIGIRE 19.
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MALIBU FRONT



TEST DATA TRACES
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VEHICLE 2 - V.W. BUS ~ 36.35 MPH TEST 1888
PRIVER HEAD G’S 84 DEC €8
FILTER CLASS 1830 HIC=45 FROM .85 TO .1888 SECONDS
189 - ' SI=67
75
58 -
L 5
P W‘M
=25 4
59 -
-7 4
-{08
g

"

- — -~

RE L e

225 .05  .978 .1 .25 .15 .i78 .2
EVENT TIME CSECONDS)

o romamm T v - mem——

188 1
75
53

T 25

M L
-28
-5
=78

{f \, -{8Y + — - - - +— —— t ]
~ g 225 97 .B78 A 125 A8 175 .2

‘EVENT TIME (SECONDSY

{88 -

—tag Eunutietinah il - | bt 0\ Ly i 1
) .B25 .05 .87% .1 125 .18 178 .2

EVENT TIME .CSECONDS)

i, 25 - m ., \
‘ .‘»‘ a -ip'."“ “‘ “__r - '3 A_""'—__ e Smanad

a 825 .25  .@75 .1 128 .15 .178 .2
EVENT TIME CSECONDS) ~

42




-188

—Aa

—4ZrH4rcunma

VEMICLE 2 - V.W. BUG - 386.35 MPH
PRIVER UPPER SPINE G’S
FILTER CLASS 180

128 -
78 1
50 -
28 1

A

TEST 1855
G4 DEC 80
SI=161

- -

325 .25  .875 K {28 .is

EVENT TIME (SECONDS)Y

A78

e et eS Pewa e vr—————— v carag

.2

188 -
75 4
53 A
25 A

@25 .85  .875 .1 {25  .1i5

+ v g~ T -

EVENT TIME (SECONDS3

~25 -
~53 4
~75 4
-1 28 -

g

284 -
175 -
158 -

183 -

e S TS R R it nhand

@25 .e5  .@75 .1 1258 .iS

r—

EVENT TIME C(SECONDS)

———p e

A78

175

A,J:J\N\—\’\—.::Y — - -

225 .95  .875 .1 125  .is

EVENT TIME (SECONDS)

43

e v e et

478

.2




(;)

188

78 -
5@ -
25k 1

A g

28 -
.
=78 -

-102

{28
75
58

25 1

I
s @

-25

-28
-58
-78
-188

203
R 175
158
U 125
L 193
T 75

A
N 53

VEHICLE 2 - V.W. BUG - 36.35 MPH
PRIVER LOWER SPINE &‘S
FILTER CLASS 188

AL ~~

TEST 18585
@4 DEC 80
S$I=2383

T

875 .1 125
EVENT TIME CSECONDS)

3 825 .25

-
-

825 .85 .975% A 125
EVENT TIME CSECONDS)

(T8

.2

1

|

™ -t

.875 .1 125
EVENT TIME CSECONDS)

.825  .@S
:

o}

S

7S

875 N 125
EVENT TIME CSECONDS3

a4

a 825  .@5

s S e e e

175

.2



LV =

—~SZr {4 CcnNnmma

EHICLE 2 - V.W. BUE -~ 36.35 MPH TEST 18585
PRIVER PELVIS G’S g4 DEC 82
FILTER CLASS 188

108 -
83 -
68 -
" 48 4
ZGJ
) - ~

-20 . — - -
g .325 .85 875 A .128 R 478

EVENT TIME (SECONDRSS

_—_ 12 .= T

3 M A ~

-23 ' — ' v ' -+ v
g .225 .85 .875 . 125 A8 0 J17S

EVENT TIME (SECONDS)

g 925 .05  .@7S 1 128 .15 .17S

EVENT TIME (SECONDRS)
229 -

178
{809 -
125 -
{108 -
75 1
53 -
zsi

g +— — 4 et ey e et - —

2 825 .85  .975 .1 125 .15 .175
EVENT TIME CSECONDS)

45



unMmEazZH

VEHICLE 2 - V.W, BUG - 36.35 MPH TEST 1888
@4 DEC &4
1.5 1
1 o
.5 1
a
-.5 1
"'1 = T T T T t o game - -
. .828 .85 878 A .128 .15 478 2

TIME CSECY VS CHEST DEFLECTION UPPER FC 188

{
78
.8
.25 4

2

~t

2 225 .8  .@75  .A 125 1S .175
TIME CSEC) VS CHEST DEFLECTION LOWER FC 188

—

.2



|58
23

VEHICLE 2 - V.W. BUG - 38.35 MPH TEST 18965
@4 DECT 8%

™

g .82%5 .BS  .@75 . 126 .18 .175 .2

LEFT DOOR UPPER RL FC 88 VS TIME C(SEDD

L 2 T

P .825 gs .875 . 128 .15 .175 .2

LEFT DOCR LOWER RL FC &8 VS TIME (SEC)

v

g 825 .85 .87S ) 125 .I1S  .175 .2

B PILLAR UPPER RL FC 68 VS TIME (SEC)

z @25 .8 .875 .1 .25 .15 .75 .2

B PILLAR LOWER RL FC 63 VS TIME (SEC)
a7



-,

i)

NHMIEOZH

OMITOZH

LMIN=ZH

VEHICLE 2 - V.W. BUG - 36.35 MPH TEST 1858
84 DEC 88
3
2.5
2
.51
{4
.5
g
-.5
—ir T g T ¥ T L2 T =t
Q .B25 .85 .B75 .1 125 .15 TS .2
5 TIME C¢SEC) VS LEFT DOOR FRONT DISPLACEMENT FC &8
1
g 4
4‘
3 A
2+
1.
ad
-l Y t T T T g = il
g .B2s .85 .B75 A .128 .18 75 .2
(2 TIME (SEC> VS LEFT DOCR REAR DISPLACEMENT FC 6@
194 —
‘!
6 1
4
2
2
“2 L] ¥ t -y i aad T ! zne ]
3 .B2s .85 .27%8 .1 125 .18 1758 .2

TIME <¢SECY> VS LEFT B PILLAR DISPLACEMENT FC 62

48



VEHICLE 2 ~ V.W, BUG - 36.35 MPH

288 -
|88 -

a
182 -
238 -
383 -

TEST 189588
24 DEC &g

{33
g

188 -

.325

.85 .@7s A 425 .15
YAW R/L FC 183 VS TIME CSED)

175

h.«

.35  .875 .1 125  .IS
PITCH UP/DN FC 188 VS TIME CSEC)

175

388

Ls

.25  .87% 1 125 .1E
ROLL CW/CCW FC {83 VS TIME CSED)

49
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D

VEHICLE ! - CHEV. MALIBU - 18.25 MPH

PRIVER HEAD G’S
FILTER CLASS 1800

18Q -
75 A
58 -
25 -

TEST 1855

24 D

EC 88

HIC=18 FROM .Q95 TO .1484 SECONDS

S§I=23

-
-25 -
-53 4
-75

-{29 ' '
" .925 .25

180 -
7S -

E Y

.275 X 128 .5
EVENT TIME CSECONDS)

175

825  .g5

— ————1

™

.875 1 125 .15
EVENT TIME CSECONDS)

175

"1281_‘ L -t
g

2843 +4
175 j
158 4
1258 5

~4Zr» A cCcunma
]
[
L

r —

87 .1 .1258 .18
EVENT TIME CSECONDS)

e g

|
g .825 .Bs

.- —-—

275 .1 125 .15
EVENT TIME CSECONDS)

53

175

S ——

.2



VEHICLE 1 - CHEV. MALIBU -18.25 MPH
PRIVER CHEST G’S
FILTER CLASS 183

108 -
78 -
50 4
25 4

2

TEST 18558
84 DEC 88
SI=18

-ZSW
-sa -y
-75

188
2

100 -

.BS

L

.375 K 125 .15
EVENT TIME CSECONDS)

175 2

128

192 1
75 -
54 -
25 4

g -

925

81

T

275 1 125  .i5
EVENT TIME CSECONDS)

175 2

-25 1
_sa R
~75 -

128
a

298 -
175
159 -
125 A
198 4
75 4

825

875 .1 .128  .1i§
EVENT TIME CSECONDS)

B
S

025

———g - — ey

178 .2

ot —
| o e e i s @ R 8 & s

EVENT TIME CSECONDSY

51°

875 .1 125 .15

175 .2



Y

e
A}
vl

ey

<>,

) -1333 1 2
a

VEHICLE | - CHEV. MALIBU - 18.25 MPH

{838 -
750 4
520 4

288 i

NWr

TEST 1855
34 DEC 88

3r
"-253 4
-528 4
~-780

~12209 +
B

1888 1
7583 4
. 528 4
253 4

- e -ng e

3§  .875 1 125 .18 .17%
TIME CSEC> VS DRIVER LEFT FEMUR FC 603

S_250 4

-508 4
-7531

TIME (SEC)> VS DRIVER RIGHT FEMUR FC 6@8@

LT et

25  .875 .1 128 45 .175
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VEHICLE | - CHEV. MALIBU - 18.25 MPH

PASS. HEAD G‘’S
FILTER CLASS {3223

189
75

52
25
A Sl

TEST 1955
34 DEC €9

HIC=6 FROM .374 TO .18QG€ SECCONDS

SI=8

P e
& ]

-75

~188 +———— -
2 .825 .28

188 -+
75 1
53 -

T 28 A

o T

.975 1 125 .15
EVENT TIME CSECONDS)

8
-25 «
-50 -
-75 -

S

-189 g *
g .228 .85

183 -
75 1
53
25 1

T R

375 1 125 .15
EVENT TIME CSECONDS)

175 .2

g
~25 J
~5Q -
~75 -

R
L

-188 — T
g .2325 .85

208 -
175{
{53

125 |
138-;

53 4
as-l

42 —HArcCcuvma

g m——— e

.B7S .
EVENT TIME CSECONDS)

3 825  .g5

125 .i5

175 2

——

‘53

75 2




163 4
75 -
53 -
25 -

~ YEHICLE | - CHEV. MALIBU -~ 18.25 MPH
L PASS. CHEST G’S
FILTER CLASS 188

TEST 1855
G4 DEC &3

-25
=53 1
~75 4

~-{88
e

190]
75!
58 4
25 -
2

.35

.375

EVENT TIME (SECONDRS)

A

125

18

175

I
S 254
-53 -
~75 -

DN
() ~-izg :

{88 -
75 -
Y
251

225

! samndnd

8%

.875

EVENT TIME C{SECONDS)

X

125

1S

175

L
.-25.1

-szj
=75

-128 +
a

223 -+
178 -
1S3 -
125 -
{83 -
75 -
58 -
25 1

J
—“4Z L4 CumD

.B25

T

.Bs

.875

EVENT TIME CSECONDS)

>~

.

125

g

L

3

.825

&

.85

.27§

—————

A

54

425
EVENT TIME CSECONDS)

.18

1S

-

175

I*%

.2



VEHICLE | -~ CHEV. MALIBU - 18.25 MPH TEST 18858
Q4 DEC 88

{383 -
753 -
L 523 -
B 253 | e gy " g, y - n
s T
"-253 A
-522 1
-752 1

~1208 + « - ' — - - .
2 .82 @8  .@78 .1 128 18 .78

TIME C(SECY VS PASS. LEFT FEMUR FC 622

{83 1
750 -
583 -

™

325 g5  .g75 .t 125 .15 .17%

-10083 5
TIME CSEC) VS PASS. RIGHT FEMUR FC 6882
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N
7

~@

b 1)

VEHICLE { - CHEV., MALIBU - 18.25 MPH

4
2 4
g 4
-2 -
-
-5 -

TEST 1855
@4 DECT 89

.825

L —

.85  .B75 N 128 .18

175

TIME CSEC) VS CAR R FR ROCKER PANEL FC &Q

.825

-

8 .e/5 .1 .125 .i§

175

TIME (SEC) VS LEFT FRONT ROCKER PANEL FC 68

W SNy WEPEN W |

AMbENRONLLO®

[») -r--ly——&.—l——-

.825

T

L

85  .Q7% o 125 .15
TIME CSEC) VS CAR BUMPER FC &0

T

178

@25

..... —

8BS .75 .1 125 .1S
TIME CSECY VS CAR R FR SUSPENSION FC 63

56 .

478 .2



“4Zr» L4 cCcuHmMa

VEHICLE ! - CHEYV. MALIBU — 18.25 MPH TEST 185885
ENSINE G’S G’S 84 DEC 83
FILTER CLASS &8

]
9 | ,\'\,-f\/\/’\

—8 -t T 3 ™ . 2atiind -

2 825 .88 .97 .1 .125 .S  .1758 .2
EVENT TIME CSECONDS)

-8 r - 4 -t T r se s ]
g .g2s8 .25 .B75 B .1258 .18 478 .2
EVENT TIME (SECONDS)

B.‘ Fm/
-2 4 \

-8 T R e St 2 £ It 5 T s——t

2 225 .5 .375 1 125 .15 .175
EVENT TIME CSECONDS)

N

o e eg e em————

g 325 .85 .875 .1 125 {5 .75 .2
EVENT TIME CSECCNDS)

L 3

57



0>

Lz 4rcoma

VEHICLE | - CHEV. MALIBU - 18.25 MPH
CAR FIREWALL G’S
FILTER CLASS &4

15 -
19 -
S -
g -
-5 -
~{Q =

TEST 1885
B4 DEC €0

L

-5+ r
g

5 EVENT TIME CSECONDS)

925 .5 .75 .1 125 .i5

A5 .2

925 .5 .875 .1 128 .i§
EVENT TIME CSECONDS)

“15 t = T

175 2

g .825 .85  .37S 1 128 .15
EVENT TIME ¢SECONDS)

178 .2

L Lt -

3 325 .@5  .@7S X 128 .15
EVENT TIME CSECONDS)

S8 .

7S .2



VEHICLE 1| - CHEV. MALIBU - 18.25 MPH TEST 18585
CAR MID TRUNK G’S g4 DEC €9
FILTER CLASS &8

L L] s 3 -a

2 825 .28  .BTS K 125 .15 .175 .2
EVENT TIME CSECONDS)

s oa

—18 T ~— Ty

@25 .25  .@7S K 125 .15 .175 2
EVENT TIME ¢SECONDS)

&

-{Q —

.85  .@75 K 125 .15 .17 .2
EVENT TIME CSECONDS)

B
;

FEN SRV SN SN JEOVY W Wi )

QuinnnnoOutet

~

»

825 .95  .875 .1 128 .15 175 .2
EVENT TIME ¢SECONDS)
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OMmOaNQAmo OMmO N6 MmO

nmasName

VEHICLE | - CHEV, MALIBU ~ 18.25 MPH

GGW
AZ -
283 41

noise

8
~23 -
-43 -
-3

g
28 -
15 4

™~

.85  .@7§ .1 125 .16
YAW R/L FC 183 VS TIME ¢SEC)

TEST 1858
g4 DEC €4a

178

.85  .875 .1 128 .i5
PITCH UP/DN FC 183 VS TIME CSECS

178

.25  .B7S N 125 .18
ROLL CW/COM FC 182 VS TIME CSEDD
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