—
e

—

| VALY
|- 0;1 /\/0/ ‘q/

SHnl T
> ol
et ) ey
3 5
¢
i 17
S xom

REPORT NO.: MGA-93-21463
NHTSA NO: MP@387
OFFICE OF MARKET INCENTIVES

SIDE IMPACT PROTECTION STUD STUDY

PASSENGER CARS } Mﬂ/
1993 DODGE INTREPID

4-DOOR SEDAN F OOB(DJ

MGA PROVING GROUNDS
5¢8¢ WARREN ROAD
BURLINGTON, WI 53185

\_-l:)

(%)

o oy
U A
o) o
el .

R v r—‘-- "'jj
o -
(%)

o

. MGA Ref. No.: GO93A-02 .

Test Date: May 7, 1993

FINAL REPORT

Prepared For:

U.S. DEPARTMENT OF TRANSPORTATION |
NATIONAL HIGHWAY TRAFFIC SAFETY ADMINISTRATION
OFFICE OF MARKET INCENTIVES

468 SEVENTH STREET, S.W.

Room No. 5313 (NRM-22)
422 Seventh Street, S.W.
Washington, D.C. 28590

..I(:.j
D
¥



'}S

mmmmmr&:ﬂ

¥ Govornmoent Accesalion Wso

v Rapoxt. Ho. I Recipleat’s Catalog Ho.
. MGA-93-21403
| v"mth 3. Report Data
May 12, 1993

- Final Report - Side Impact Testing of a 1993
= Dodge Intrepid 4-Door »
" NHTSA No. MP0307

{¢. Pexforming organisation Code

_MGA Research Corporation
~'5000 wWarren Road

© . Burlington, WI 53105
“(414) 763-2705

MGA
' Author(s) 3. Performing Organization Raport Na.
 ;uary Strassburg MGA-OMI-03
N Ynzzw:mq O:guu.zat:.on Name and Address 13. Work Unit No.
' MGA-93-DOT-1

11. Contzact or Grant Nuw.

DTNH22-93-C-02047

.~,-‘ T Sponsoring Agency NHame and Address

-0.S. ~Department of Transportation

Natlonal Highway Traffic Safety Administration -
"~ Office of Market Incentives

400 Seventh Street, SW, Washlngton, D.C. 20590

13. Type of Report and Pexiod Coverad
Final Report

13. Spoosoring Agency Code
DOT/NHTSA/RM/OMI

§. ~Supplementary Notes

3_ Abstract

: A 48/24 xph (30/15 mph) 90°© Impact (Moving Deformable Barrier) Test was conducted on
. he subject 1993 Dodge Intrepid 4-Door in accordance with the specifications of the Office
The test was conducted at the MGA Proving Grounds.and

" £ Market Incentives Test Procedure.
 “rash Test Facility in Burlington, WI on May 7, 1993.

- The impact velocity of the Moving Deformable Barrier (MDB) was 53.4 kph (33.2 mph),
“nd the ambient temperature at the struck side (driver's) of the target vehicle at the
The target vehicle post-test maximum crush was 402 mm.

“ime of impact was 68°F.

~Driver's SID

“ eft Upper Rib Acceleration

o 79.1 g's

“ -eft Lower Rib Acceleration 68.2 g's *
.ower Spine Acceleration 76.6 g's

- horacic Trauma Index. (TTI) 77.85 g's
* elvis Acceleration 73.6 g's

N

% Reduncdant Channel : -

The test or target vehicle's performance is given below:

Left Rear SID

100.5 g's
99.3 g's

115.3 g's
107.9 g's
120.0 g's

: M Eay #ords A
MI Side Impact Protection Study
~.de Impact Dummy (SID)

13. Discributioa Statement
Copies of this report availabe fron
National Highway Traffic Safety

Docket Section, Room 5108
400 Seventh St., SW., Washington
D.C. 20590

Adm., Technical Reference Division|-

20. Security Classif.

UNCLASSIFTED

te Secuzrity Claseil.

INCLASSIFIED
2 i

{of this report)

(of this page)

21. No. ot Pages 22. Price

. TDOT ¥ 1708.7 (8-67)

 009~

Y



This Test Report was prepared for the U.S. Department of
Transportation. National Highway Traffic Safety Admlnlstratlon,
under Contract No. DTNH22-93-C-02047.

Thls publication is distributed by 'the U.S. Department of

Transportatlon, National Highway Traffic SafetynAdmlnlstratlon. In

the interest of information exchange. The opinions, finding and
conclusions expressed in this publication are those of author(s)
and not necessarily those of the Department of Transportation or
the National Highway Traffic Safety Administration. The United

States Government assumes no liability for its content or use
thereof. If trade or manufacturers’ names or products are -

mentioned, it is only because they are considered essential to the

object of the publication and should not be construed as an
endorsement. The United States . Government does not endorse

products or manufacturers.

- Prepared by:

John Fleck; Project Engineer

FINAL REPORT ACCEPTED BY:

M s Cle_

Contract Technical Manager

p%g/;‘:g

Date of Report Acceptance

010

g




Section

' APPENDIX A
APPENDIX B
APPENDIX C

APPENDIX D

TABLE OF CONTENTS

PURPOSE AND TEST PROCEDURE

SUMMARY OF SIDE IMPACT TEST
SUMMARY OF TEST DATA

OCCUPANT AND VEHICLE INFORMATION
PHOTOGRAPHS

DATA PLOTS

SID CONFIGURATION AND PERFORMANCE
VERIFICATION

INFORMATION SUPPLIED BY CHRYSLER

ii

Page No.
1-1
2-1
3-1
4-1
A-1
B-1

- C-1

011



LIST OF FIGURES .

Figure No. ‘ - : Page No.
1 ~ PRE-TEST CONDITIONS 3-4-
2 PRE~ AND POST-TEST MEASUREMENTS 4-3
: 3 SIDE IMPACT DUMMY (SID) LONGITUDINAL 4-4
S CLEARANCE DIMENSIONS 3
4 SIDE IMPACT DUMMY (SID) LATERAL CLEARANCE  4-5
- DIMENSIONS ~ '
5 VEHICLE SIDE MEASUREMENT . 4-6
_ VEHICLE EXTERIOR STATIC CRUSH ‘ ' 4-8
7 TEST VEHICLE ACCELEROMETER LOCATIONS 4-13
AND DATA SUMMARY
8 MOVING DEFORMABLE BARRIER (MDB) : 4-16
ACCELEROMETER LCCATIONS
9 : HIGH SPEED CAMERA LOCATIONS AND DATA - 4-17
}
‘ | \
iii

(12




" .Table No.

1

N o s W

LIST OF TABLES

GENERAL TEST AND VEHICLE PARAMETER DATA
TEST VEHICLE DATA

CRASH TEST SUMMARY FOR TEST VEHICLE
CRASH TEST SUMMARY FOR SIDE IMPACTOR

POST-TEST OBSERVATIONS

SIDE IMPACT DUMMY (SID) TEST DATA SUMMARY

TEST VEHICLE EXTERIOR PROFILES FROM
REFERENCE PLANE AND STATIC CRUSH

EXTERIOR STATIC CRUSE FOR SIDE IMPACTOR
TEST VEHICLE ACCELEROMETER LOCATIONS AND

DATA SUMMARY

iv

Page No.

3-2
3-3

4-14
4-15

013



Section 1
PURPOSE AND TEST PROCEDURE

This side impact tesé is part of the Composite FY93 Side
Impact Protection Study Program sponsored by the National Highway
Traffic Safety Administration (NHTSA), under Contract No. DTNH22-
93-C-82847. The purpose of this test was to evaluate side impact

protection in a 1993 Dodge Intrepid.

The side impact test was conducted in accordance with the
" Office of Market Incentive (OMI) Laboratory - Indicant Test

__ Procedure.

MGA does not endorse or certify pfoducts. The

manufacturer‘s name appears solely for identification purposes

~only.

01




The driver’s Thoracic Trauma Index (TTI) was 77.85 g’s.
Maximum pelvic Y acceleration was 73.6 g’s.

The left rear passenger’s TTI was 107.9 g‘s. Maximum
pelvic Y acceleration was 128.8 g’s.




- Section 2
SUMMARY OF SIDE IMPACT TEST

A stationary 1993 Dodge Intrepid was impacted on. the left
or driver‘s side by a Moving Deformable Barrier (MDB) which was
moving forward in a 27° crabbed position to the monorail at a
velocity of 53.4 kph (33.2 mph) on May 7, 1993. The orientation
angle of the striking vehicle was 9¢° counterclockwise with respect
to the longitudinal axis of the struck vehicle. Pre- and post-test
photographs of the test vehicle,'the moving deformable barrier
(MDB), and the side impact dummies (SIDs) are shown in Appendix A.

Two restrained Side Imbact'Dummies (SiDs) were placed in
the driver (Pos. #1) and left rearl(Pos. #4) designated séating
positions according to instructions specified in the OMI Side
Impact Protection Laboratofy Test Procedure dated March 1992. The
side impacﬁ event was documented by ten high speed cameras. Camera
locations and other pertinent camera information can be found in

this report.

The SIDs - were ihstrumehted with the foliowinq

accelerometers.
1. Left Upper Rib (LUR) uniaxial accelerometer (Y-
axis) - :

2. Left Lower Rib (LLR) uniaxial accelerometer (Y-

axis)

3. Lower Thoracic Spine (T,,) uniaxial accelerometer
(Y-axis)

4. Upper thoracic spine (7T;) uniaxial accelerometer
(Y~axis)

5. Pelvic (PEV) section uniaxial accelerometer (Y-
axis) :

A summary of the side impact dummy (SID) configuration
and performance verification test data can be found in Appendix cC.
A total of 46 channels of data were recorded. Appendix

B contains the vehicle and dummy response data traces.

2-1 (
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Table 1
GENERAL TEST AND VEHICLE FARAMETER DATA

TEST VEHICLE INFORMATION:
Year/Make/Model/Body Style: _1993 Dodge Intrepid

Vehicle NHTSA No.: _MPB387 VIN: _ 2B3ED56T4PH565643
e Vehicle Body Color: Green Month & Year of Manufacturé: _1-92
Engine Data: _6_ cylinders; ____ CID; 3.3 1Liter; ____ cc v
Placement _X Longitudinal; or ___ Lateral |

Transmission: _4__ speed; Manual; X’ Automatic; e Ovérdriy{

Final Drive: _____ Rear Wheel Drive; _X  Frt. Wheel Drive; ____:Fouri
_ Wheel Drié
- ‘ Odometer Reading 326 miles ' . o

i

* : |
Options: _X A/C; _X__ Pwr. Steering.; _X _ Pwr. Brakes; _X_ _ Pwr. Windd

DATA FROM TIRE PLACARD: ' - ¥
Tire Pressure (at capacity): 35 psi FRONT
' 35 psi REAR

Recommended Tire Size: P225 68 R16

Tires on Test Vehicle: P225 60 R1l6 Manufacturer: Goodyear
Vehicle Capacity Data: - .

Number of Occupants: __2 Front; _3 _ Rear; 3rd Seat 5  Tot

Type of Front Seats: _X Bucket; ____ Bench; __ Split Bench
pomery Type of Front Seat Back: _____ Fixed; _1__4Adjustable with _X Ko
Vehicle Maximum Capacity Loading = __392.4 Kkq. (A) '
No. of Occupants x 68 kgs: = _ 349.9 kg. (B)
Cargo Capacity (A-B) = 52.4 kg.
WEIGHT OF TEST VEHICLE WITH MAXIMUM FLUIDS: _ |
Right Front = 489.4 kg. Right Rear = 279.0 ,<kg.
Left Front = _488.8 kg. Left Rear = _263.5 kg.
TOTAL FRONT = _961.2  kg. TOTAL REAR = _542.5  kg.
% of Total Vehicle Weight = 64 ;7 % of Total Weight = 36
TOTAL WEIGHT = _1503.7 kg. '

020




Table 2
TEST VEHICLE_DATA

" ALCULATION OF VEHICLE‘'S TARGET TEST WEIGHT:

" Total Test Vehicle Delivered Weight with Maximum Fluids = 1583.7 kg..
Maximum Cargo Carrying Capacity of Test Vehicle = 52.4 kg.
Weight of 2 Side Impact Dummies (2 x 76.2 kgs.) = 152.4 kg.
TEST VEHICLE TARGET WEIGHT: o = 1788.5 kqg.

" CTUAL WEIGHT OF TEST VEHICLE WITH 2 DUMMIES AND CARGO:

‘;mr Right Front = 461.3  kg: Right Rear = _336.1 _ kg.

©  Left Front = __522.5 kg. Left Rear = _383.7 _ kg.

TOTAL FRONT = __983.8 kg. TOTAL REAR = _719.8  kg.
"% of Total Weight = _ 57.7 § of Total Weight = _ 42.3
_Total Test Vehicle Weight = _1703.6 kg. | .

EST VEHICLE ATTITUDE (all dimensions in mm):
- AS DELIVERED:
'Right Front _735 Left Front _736 Right Rear _738 Left Rear _733

' READY FOR TEST: ‘ -
Right Front _719 TLeft Front _714 Right Rear _687 TLeft Rear _671

Test Vehicle Wheelbase: _2883 mm
C.G. = _1218 - mm rearward of front wheel centerline

' TOTAL VEHICLE LENGTH:

‘Right Side = _4670 mm
Left Side = 4680 mm
) Centerline = 5158 mm

k - = 021



Figure 1

PRE-TEST CONDITIONS.

VEHICLE IDENTIFICATION:
Vehicle: 1993 Dodge Intrepid 4-Door
NHTSA No. MP@387

FRONT SEAT CUSHION PLACEMENT: . .
Total Length of Adjustment Travel: 225 mm ' &
Total Number of Adjustment Positions or Detents: _Mid-position (electr
seat) there are no detents ‘ i

S
T

FRONT SEAT BACK ADJUSTMENT POSITION: = » T
Seat Back Torso Angle = _15.5 degrees* |

“i%%  SECOND POSITION SEAT:
' Total Length of Fore/Aft Adjustment Travel: Fixed
Seat Back Adjustment Position: Fixed

" ADJUSTABLE STEERING COLUMN POSITION:

Mid-position .

WINDOW POSITIONS: Left Front closed Left Rear 'closed

R Right Front _open . Right Rear _open _

Note: Windows will be in closed position on struck sic

of test vehicle and in open position on opposite sidé{'

AMOUNT OF STODDARD SOLVENT IN FUEL TANK:
16.75_ gallons 63.4 liters

. LOCATICNS OF IMPACT POINT ON TEST VEHICLE SIDE TQO BE IMPACTED:
Wheelbase: = 2883 mm \
Impact Point is 582 mm rearward of front axle centerline (which i
37 inches forward of the wheelbase midpoint) ' \

* See Appendix D (information supplied by Chyrslér)
3-4
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- Table 3
CRASH TEST SUMMARY FOR TEST VEHICLE

EHICLE IDENTIFICATION:
‘ehicle Year/Make/Model: _1993 Dodge Intrepid

ody Style: __4-Door VIN: 2B3ED56T4PH565643

HTSA No.: MP@30@7 Test Date: _May 7, 1993
Overall Length = _5150 mm; Overall Width = 1745 mm

'EST WEIGHT:.
. Left Front = _522.5 _ kg. Left Rear

= _383.7  kg.
" Right Front = _461.3  kg. Right Rear = _336.1  kg.
TOTAL FRONT = _983.8  Xg. TOTAL REAR = _719.8  kg.
TOTAL VEHICLE WEIGHT _1783.6 kg.
Wheelbase = _2883 mm
Longitudinal C.G. front Center of Front Axle = _1218 mm

Impact Angle with Respect to Impactor 9@ degrees

1. LEVEL 1 ( 326 mm above ground) = N/A* mm

2. LEVEL 2 ( 558 mm above ground) = 402 mm
3. LEVEL 3 ({ 613 mm above ground) = 364 mm
4. LEVEL 4 ( 890 mm above ground) = 248 mm
5. . LEVEL 5 ( __1316 mm above ground} = -91 mm
 Maximum Post-Test Intrusion = 492 mm
. )JCCUPANTS : Front Passenger ' Rear Passenger
© Type of Dummy ___SID | SID |
Restraints Used 3 pt. lap & . 3 pt. lap &
, shoulder belt shoulder belt
- NSTRUMENTATION:
& Number of Vehicle Data Channels: = 18
Number of Cameras: Onboard
o Offboard =
TOTAL = __ 10
',Sill triﬁ separated from vehicle during impact \ {u23.j

oA ' : 3-5
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Table 4. ‘
CRASH TEST SUMMARY FOR SIDE IMPACTOR

POSITION OF IMPACT (MDB) ON MONORAIL:

. Crabbed 27 to left

L MDB DETAILS:

" Overall Width of Framework Carriage T = _1251 mm |
Overall Length of MDB (incl. honeycomb impact face)y = _411s mm
Wheelbase of Framework Carriage ‘ - = 2591 mm
Tread of Framework Carriage (Front & Rear) = _1879 mm

- C.G. Location Rearward of Front Axle ' = 1122 mm

MDB WEIGHT: .
Left Front = _516.2  kg. Left Rear = _175.1  kg.

Right Front = _256.3 kg. Right Rear = _415.8  kg.!
TOTAL FRONT = _772.5  kg. TOTAL REAR = _598.1  kqg.|

TOTAL MDB WEIGHT 1362.6_ kg.

Impact Angle (MDB C/L to Térget Vehicle C/L) = 9ag degrees'

Impact Speed = 33.2 mph (53.4 kph)

MAXIMUM STATIC‘CRUSH OF HONEYCOMﬁ IMPACT FACE:

o 1. Row A at Bumper Level (432) = _:87: mm* ok
2. Row B at Mid-Stack Level (559) = __ 51 mm i
3. Row C at Top of Stack Level (813) = 148 mm
INSTRUMENTATION ¢ ' ' P

Number of MDB Data Channels = __5

* The bumper level aluminum cover was‘partially separated dﬁring;impact.

3-6
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Table 5
POST-TEST OBSERVATIONS

‘TEST VEHICLE: 1993 Dodge Intrepid NHTSA No. _MP@3@7
‘VISIBLE DUMMY CONTACT POINTS: |

- LEET FRONT SID LEFT REAR SID
Head: - No _contact C-Pillar
Shouider : Door Door
A Hip Door 3 . _Door
Left Knee Door - Dogdr
~ Right Knee ‘. N/A N/A
‘JOOR_OPENING: -
LEFT _SIDE . RIGHT SIDE
. Front | ' Closed - Open 4
Rear ‘ Closed Open
VDB DISTANCE FROM TARGET IMPACT POINT: 22 mm to rear of impact line

“ARM REST ILOCATIONS: ) . . .
: Front: ' '

Rear:
.3EAT MOVEMENT:
o Seat cushion crushed 13 mm

Seat back crushed 19 mm
LAZING DAMAGE:
Both left door windows broken, windshield cracked

" 2ILLAR PERFORMANCE:

None

-+ 3ILL SEPARATION:

None

~)THER NOTABLE IMPACT EFFECTS:

-
)
(|

..(.._!;d,l'g“
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Section 4
OCCUPANT AND VEHICLE INFORMATION
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Figure 2

' PRE-_AND_POST-TEST UREMENTS
E - : id
_L_ - A?;NE\ ‘”‘“%’w‘;if2~_f ;
i Gl A T
e g :
A
D
LEFT SIDE VIEW
— S
= Length Right Side
= Length Left Side
= Width at B-Post Units: mm
PRE-TEST POST-TEST A CHANGE
A 2868 2782 86
B 11648 1116 44
c 1136 1138 -8
D 5158 5836 114
E 250 258 2
F 312 248 64
G 268 223 37
H 268 237 23
I 284 245 35
J 288 245 43
K . 325 320 5
L 245 330 15
M 380 356 24
N 640 636 4
0 895 775 120
P 1295 1195 199
Q 430 376 60
R 4679 4730 49
s 4680 L 4618 8. oq
T 1745 e 1517 228
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Figure 3 | _
SIDE IMPACT D SID) LONGITUDI CLEARANCE DIMENSIONS

¥ B-POST STRIKER

LEFT SIDE VIEW
NOTE: All dimensions are in mm ,
DRIVER LEFT REAR PASSENGER
ID #136 . ) ID #137
wE HH 387 ] EN/A
HW 673 N/A
S N/A : 724 |
CD 537 613
cs 327 N/A \
KDL - 149 e 273
KDR 133 276
PA’ ' 23.7 ‘ .. 23.2
PHEX 190 | 257
3: N 127 321

door vehicle would use the C-post striker as reference point.

4-4
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NOTE: 2-door vehicle shown. Rear dummy PHX & PHZ measurements for 4=



"Figure 4

SIDE IMPACT DUMMY {SID)/LAI_E_& CLEARANCE DIMENSTIONS

HA

o
!
i
S NOTE: All dimensions are in mm
' DRIVER LEFT REAR PASSENGER
ID # ' ~ ID # -
"HR 111 L 143
.g‘ ES ' 273 . . ' 133
AD ‘ 139 95
‘HD 194 7 ‘ 175

031




‘ Figure 5
VEHICLE SIDE MEASUREMENTS

! ﬁr e q's-1é1§-zra& 3" 4T 4T 6 08 T T
| ] LEFT SIDE VIEW

s -

\

'3¢"_Side Profile
Level 5 @ Window Top = _1316 mm
' Level 4 @ Window Sill ' = _ 890 mm
Level 3 @ Mid Dcor . C= 16l3' mm
Level 2 @ Occupant H-Point ='_55¢ mm
Level 1 @ Axle Centerline Height o
(or S8ill Top Height = 326 mm

o - 032+ 4-6
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Figure 8 .

MOVING DEFORMABLE BARRIER (MDB) ACCELERQOMETER LOCATIONS

Test Date:

—_—

Test Vehicle: _1993 Dodge Intrepid 4-Door 5-7-93
i
]
.
S
|
|
|
!
)
!
o _.ﬁ
< [B=| | ToPVIEW
v 4 || ToPMViEW
Pos. Direct. | Neg. Direct
Accel. Coordinates (mm) \ . '
No. Location Max Time Max’ Time
X* T Z% (g) | (msec) | (g) (mse@i
: ]
MDB Center of i
1 Gravity '

Longitudinal ... X 1.1 199 14.2 44.3

Latera.];o.-ooo,o'.o Y 200 63.7 6.9 32-
Vertical .eece.e 2 1854 ] 352 | 18.7 26.7 9.5 27.8
Resultant ...... R 16.2. 44.8 | =- -

‘ Rear Frame Member : ’ ) '
2 Longitudinal ... X 409 -629 | 622 1.9 189.9 17.4 42.4
Lateral ........ Y 3.4 15.4 1.36 131..
* Reference: X = Rear Bumper (+Forward)
‘ Y = Vehitcle Centerline (+ To Right)
zZ = :

Ground Level (+ Up)
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Figure 9

HIGH SPEED CAMERA LOCATIONS AND DATA

8. 9l |

1\ /O
Y. v A\Tglf}rc- - >
2 s <

7’ \ ’
l A =
IMPACT POINT = X{cG-. "
< N
] ana\“' .

] { 1 N

[ ] es =

[ | 18] I

TR

Camera Coordinates (mm) Film | Lens | Film
No. View Angle | Plane (mm) Speed
‘ To (fps)
X* x> Z* Head '
: Target
18 Real Time
1 Overhead 7] ] 5060 13 893
Overall View p
2 Overhead 250 1450 | 4218 25 1999
Closeup View of o
Impact
3 MDB Onboard 35 1615
: Closeup of
Impact
4 MDB Onboard 13 1915
View of Dummy : |-
-5 Right Side 3878 | 7818 | 1385 25 1845
Ground Overall
I View
6 Left Side 4808 | 3820 | 2160 13 1081
“Ground Overall :
View
7 Test Vehicle 13 1818
) Onboard Driver
Front View
8 Test Vehicle 7.5 1820
Onboard Driver ’
Side View
9 Test Vehicle 7.5 6849
Onbecard ’
Passenger Side
View -
Right Overall 2480 | 7189 | 12948 94" 6825 13 1659
* Reference: (from point of impact) 4.
043

Forward
To Right
Upward

+X
+Y
+Z

4-17
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. Table 10

FUEL SYSTEM INTEGRITY POST IMPACT TEST DATA

,;h’ TEST VEHICLE NHTSA NO.:
Vehicle Mfgr./Make/Model:

Test vehicle fuel tank filled to 92% to 94% of manufacturer’s ‘"useable"
capacity and with electric fuel pump operating (if it will operate without
engine operation). Part 572 test dummies located at each front designated

seating position.

TEST VEHICLE IMPACT TYPE:

Oblique (38 mph) with * barrier face
%% . contacting

FMVSS NO. 381

MP@307 ' Test Date:

1993 Dodge Intrepid 4-Door

_5-7-93

Frontal (35 mph)

first

(driver/passenger) side

Rear Moving Barrier (30 mph )
X Side Impact MDB (33.3 mph)

FUEL SPILLAGE MEASUREMENT:

SOLVENT SPILLAGE DETATILS:

044

1. From impact until

vehicle motion ceases

1)

2)

3)
2. For 5 minute period :
after‘vehiéle motion

ceases

3. For ﬁext 25 minutes -

4-18

ACTUAL MAX

' '|. ALLOWED
- 1 oz,
) 5 OZ;”
6 RN

1 oz./min




- TEST PHASE:

Table 11

'FMVSS NO. 341 STATIC ROLLOVER DATA SHEET

/' rotats to filler
cap ia dowm.

- Vehicle NHTSA 1D No.: MP@A307

_DETERMINATION OF SOLVENT COLLECTION TIME PERIOD:

‘Rollover Fixture 98° Rotation Time 2

(Spec. Range = 1 to 3 minuteé)

minutes ____54

seconds

FMVSS 381 Pogition Hold Time + 5 minutes 8 seconds
TOTAL minutes ____54 _ seconds
Next whole minute interval . minutes '
;II.‘ FMVSS 341 REQUIREMENTS:
.. (1) Time Period
.| First 5 min FROM onset of rotation 6th min. 7th min. 8th min.-
L ' if reqgd.
(2) Maximum Allowable Solvent Spillage
5 ounces "1 ounce 1 ounce "1 ounce
'WIII.hACTUAL TEST VEHICLE SOLVENT SPILLAGE:
g 2 g g

IV. SOLVENT SPILLAGE LOCATIONS(S):

Note: Record Spillage for whole minute

intervals only as determined above.

4-19



Table 11 , S
FMVSS NO. 361 STATIC ROLLOVER DATA SHEET (cont.

TEST PHASE: ' Vehicle NHTSA ID No.: MP@307 ' '

o o o .

180

Libwoi,

%  I. DETERMINATION OF SOLVENT COLLECTION TIME PERIOD:

Rollover Fixture 98° Rotation Time 2 minutes = 42 seconds'
i (Spec. Range = 1 to 3 minutes)
FMVSS 3#1 Position Hold Time + 5_ minutes ____ @ seconds
‘ TOTAL 7 — minutes 42 seconds
Next whole minute interval 8 minutes '

II. FMVSS 381 REQUIREMENTS : ‘ :
(1) Time Period . S - i

First 5 min FROM onset of rotation | 6th min. 7th min. 8th min. |
v if regd. |

(2) Maximum Allowable Solvent Spillage

5 ounces 1 ounce 1 ounce 1 ounce

IIT. ACTUAT, TEST VEHICLE SOLVENT SPILLAGE:

Y . g .8
Note: Record Spillage for whole minute
intervals only as determined above.

IV. SOLVENT SPILLAGE IOCATIONS(S):

046

L

4-20-




Table 11
FMVSS NO. 381 STATIC ROLLOVER DATA SHEET (cont.

. TEST PHASE: | Vehicle NHTSA ID No.: MP@387

o)

180|

" I.  DETERMINATION OF SOLVENT COLLECTION TIME PERIOD:

%@ ‘Rollover Fixture 98° Rotation Time 2 minutes 18 seconds‘
(Spec. Range = 1 to 3 minutes)
FMVSS 381 Position Hold Time + 5 minutes ) seconds
TOTAL 7  minutes __ 18 seconds
Next\whole minute interval 8 minutes’
II. EMVSS 381 REQUIREMENTS:
(1) Time Period
First 5 min FROM onset of rotation 6th min. 7th min. 8th min.
. ' ' if reqd.
(2) Maximum Allowable Solvent Spillage
S ‘ounces 1 ounce 1 ounce 1 ounce
" III. ACTUAL TEST VEEICLE SOLVENT SPILLAGE:
] a , ] ]

Note: Record Spillage for whole minute

intervals only as determined above.

IV. SOLVENT SPILLAGE LOCATIONS(S):

b :
4-21
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2

pable 11

FMVSS NO. 381 STATIC ROLLOVER DATA SHEET (cont.)

TEST PHASE: Vehicle NHTSA ID No.: MP@387

I. DETERMINATION OF SOLVENT COLLECTION TIME PERIOD:

ST e
[ U

Rollover Fixture 96° Rotation Time 2 minutes 50 seconds
(Spec. Range = 1 to 3 minutes)
FMVSS 301 Position Hold Time + 5 minutes g seconds
v TOTAL 7 ‘minutes 50 " seconds
Next whole minute interval |, 8 _ minutes ‘
II. FMUSS 301 REQUIREMENTS: s
(1) Time Period - o, T
First 5 min FROM onset of rotation 6th min. ' 7th min. 8th min.
: if regd.
(2) Maximum Allowable Solvent Spillage
5 ounces 1l ounce 1 cunce 1 ocunce
III. .ACTUAL TEST VEBICLE SCLVENT SPILLAGE: ,
) ' 9 ) )

Note: Record Spillage for whole minute

intervals only as determined above.

IV. SOLVENT SPILLAGE LOCATIONS(S[:

4-22
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APPENDIX A - PHOTOGRAPHS




N

e

Photo No.
Photo No.
Photo No.
Photo No.
Photo No.
Photo No.
Photo No.
Photo No.
Photo No.
Photo No.
Photo No.
Photo No.
Photo No.
Photo No.
Photo No.

Photo No.

Photo No.
Photo No.
Photo No.

Photo No.

Photo No.
Photo No.
Photo No.
Photo No.
Photo No.
Photo No.
Photo No.
Photo No.
Photo No.
Photo No.
Photo No.

050

A-1
A-2
A-3
A-4
A-5
A-6
A-7

A-8

A-9

A-190
A-11
A-12
A-13
A-14
A-15
A-16
A-17
A-18
A-19

A-20

A-21
A-22
A-23
A-24
A-25
A-26
A-27
A-28
A-29
A-30
A-31

TABLE OF PHOTOGRAPHS

Pre-Test Front View of Test Vehicle
Post-Test Front View of Test Vehicle

. Pre-Test Rear View of Test Vehicle

Post-Test Rear View of Test Veh;cle
Pre-Test Left Side View of Test Vehicle

. Post-Test Left Side View of Test Vehicle

O

o)

-

Pre-Test MDB and Vehicle Left Side Front View
Post-Test MDB and Vehicle Left Side Front View
Pre-Test MDB and Vehicle Left Side Rear View
Post~Test MDB and Vehicle Left Side Rear View
Pre-Test MDB Top View
Post-Test MDB/Top View’
Pre~-Test MDB Front View
Post-Test MDB Front View
‘Pre-Test MDB Left Side View
Post-Test MDB Left Side View
Pre-Test MDB Right Side View
Post-Test MDB Right Side View
Pre-Test Barrier Position Against Vehicle
verhead View .
Post-Test Barrier Position Ag4inst Vehicle
verhead View - _
Pre~Test Driver Dummy Right Side View
Post-Test Driver Dummy Right Side View
Pre-Test Driver Dummy Left Side View
Post-Test Driver Dummy Left Side View

Pre-Test Driver Dummy Left Side View (Door Open)

Pre-Test Passenger Dummy Right Side View
Post-Test Passenger Dummy Right Side View
Pre-Test Passenger Dummy Left Side View

Post-Test Passenger Dummy Left Side View

Page No.:

A-1
A-2
A-3
A-4
A-5
A-6
A-T7
A-8
A-9
A-10
A-11
A-12
A-13
A-14

A-15

. A-16
A-17.
A-18
A-19

B-20

A-21
- A-22
A-23
A-24
A-25
A-26
A-27
A-28
A-29

Pre-Test Passenger Dummy Left Side View (Door Open) A-30

Post-Test Driver Dummy Front View

A-31

e A e e ra A e = e an




No.
No.
No.
No.
No.
No.
No.
No.
No.
No.

A-32

A-33
A-34

A-35

A-36
A-37
A-38
A-39
A-40
a-41

TABLE OF PHOTOGRAPHS

Post-Test Passenger Dummy Front View

Driver Impact

Passenger Impact -

Post-Test Overhead View of Test Vehicle
Vehicle Impact

Vehicle Certification Label

Rollover #°

Lo

,Rollovér 9g:

Rollover 180°
Rollover 278°

Page No.

A-32
A-33
a-34
A-35
A-36
A-37
A-38
A-39
A-40
A-41

091
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APPENDIX B - DATA PLOTS
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Figure

Figure

Figure
Figure
Figure
Figure
Figure

'Figure

Figure
Figure
Figure
Figure
Figure
Figure
Figure

Figure
Figure

Figure
Figure
Figure

Figure

Figure
Figure
Figure
Figure
Figure
Figure

Figure

Table of Data Plots

B-1 - Driver Upper Spine Y Acceleration vs. Time
B-2 - Driver Upper Spine Y Redundant Acceleration
vs. Time
B-3 - Driver Upper Rib Y Acceleration vs. Time
B-4 - Driver Upper Rib Y Redundant Acceleration vs. Time
B-5 -.Driver Lower Rib Y Acceleration vs. Time¥*
B-6 - Driver Lower Rib Y Redundant Acceleration vs. Time.
B-7 - Driver Lower Spine Y Acceleration vs. Time |
B-8 - Driver Lower Spine Y Redundant Acceleration
vs. Time
B-9 - Driver Pelvis Y Acceleration vs. Time
B-10 - Driver Pelvis Y Redundant Acceleration vs. Time
B-11 - Driver Rib Displacement vs. Time
B-12 - Driver Shoulder Belt ,
B-13 - Driver Lap Belt
B-14 - Passenger Upper Spine Y Acceleration vs. Time
B-15 - Passenger Upper Spiﬁe Y Redundant Acceleration
vs. Time | '
B-16 - Passenger Upper Rib Y Acceleration vs. Time
B-17 - Passenger Upper Rib Y Redundant Acceleration

vs. Time , 4
B-18 - Passenger Lower Rib Y Acceleration vs. Time
B-19 - Passengér Lower Rib Y Redundant Acceleration
B-20 - Passenger Lower Spine Y Acceleration vs. Time
B-21 - Passenger Lower Spine Y Redundant Acceleration

vs. Time - V 4
B-22 - Passenger Pelvis Y Acceleration vs. Time

B-23 - Passenger Pelvis Y Redundant Acceleration vs. Time
B-24 - Passenger Rib Displacement vs. Time - '
B-25 - Passenger Shoulder Belt i

B-26 ~ Passenger Lap Belt

B-27 - Front Door Upper Center Y Acceleration vs. Time
B-28 - Front Door Upper Center Y Velocity vs. Time

* Not wvalid data collected
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Page No.
B-1
B-2

B-9
B-18 °
B-11
B-12
B-13
B-14
B-15

B-16
B-17

B-18
B-19
B~20
B-21

B-22

B-23
B-24
B-~25

" B-26"

B-27
B-28



;?:Figure

 Eigure
J‘HFigure
' Figure
;zFigure

' Figure

" Figure

TfiFigure

“7 Figure

. Figure
' 'Figure
~Figure

. Figure
- Figure
yf Figure
* ‘Figure
'Figﬁre

~ Figure

' Figure

B-29
B-39
B-31
B-32

B-33"
B-34-

B~-35
B-36
Bf37
B-38
B-39
B-40
B-41
B-42
B-43

B-44

B-45
B-46
B-47
B-48
B-49
B-50
B=51
B-52
B-53
B-54
B-55
B-56
B-57

B-58 .

B-59

B-68 -

B-61

Front
Front
Front
Front
Front
Front
Front

Rear

Rear

Rear
Rear
Rear

‘Rear

Left
Left
Left
Left
Left
Left
Right
Right
Right
Right
Right
Right
Right
Right
Right
Right
Right
Right
Right
Right

Ta

Door
Door
Doorxr
Door
Door
Door
Door
Door
Door
Door
Door
Door
Door-
Front
Front
Front
Rear
Rear
Rear
Fron
Fron
Froﬁ
‘Fron
‘Fron
Fron
Fron
Fron
‘Frdn
Fron
Rear
Rear
Rear

Rear

ble of Data Plots (continued)

Upper Center Y Displacement vs. Time
Center Y Acceleration vs. Time

Mid Center Y Velocity vs. Time

Mid Center Y Displacement vs. Time

Rear Center Acceleration vs. Time

Rear Center Velocity vs. Time
Rear Center Displacemént vs. Time
Upper Center Y Acceleration vs. Time

Upper Center Y Velocity vs. Time

K K K K KK

Upper Center Displacement vs. Time

Mid Center Y Acceleration vs. Time

Mid Center Y Velocity vs. Time

Mid Center Y Displacement vs. Time
Sill Y Acceleration vs. Time
Sill Y Velocity vs. Time
Sill Y Displacement vs. Time
Sill Y Acceleration vs. Time
Sill Y Velocity vs. Time
Sill Y Displacement vs. Time

t Sill X Acceleration vs. Time
t Sill X Velocity vs. Time
t Sill X Displacement vs. Time
t Sill Y Acceleration vs. Time
t Sill Y Velocity vs. Time
t Sill Y Displacement vs. Time
t Sill 2z Acceleration vs. Time
t Sill Zz Velocity vs. Time
t Sill Z Displacement vs. Time

t Sill at Front Seat Resultant vs. Time
'Sill X Acceleration vs. Time

Sill X.Velocity vs. Time

Sill X Displacement vs. Time

Sill‘Y'Acceleration vs. Time

Page No.
B-29
B-30
B-31
B-32
B-33
B-34
B-35
B-36
B-37
B-38
B-39
B-48
B-41
B-42
B-43
B-44
B-45
B-46
B-47
B-48
B-49

B-58

B-51
B-52
B=53
B-54

B-55

B-56
B-57
B-58
B-59
B-60
B-61
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Figure
Figure
Figure
Figure
Figure
Figure

Figure

-Figure

Figure
Figure
Figure
Figufe
Figure
Figure
Figure
Figure
Figure
Figure
Figure
Figure
Figure
Figure
Figure
Figure
Figure
Figure

- Figure

Figure
Figure
Figure

B-62
B-63
B-64
B-65
B-66
B-67
B-68
B-69
B-70
B-71
B-72
B-73
B-74
B-75
B-76
B-77
B-78
B-79
B-80
B-81
B-82
B-83
B-84

B-85 -

B-86
B-87
B-88
B-89
B-90
B-91
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, Right Rear

|

 Table of Data Plots (continued)

Right Rear
Right
Right
Right
Right
Right
Right
Right
Rear

Rear
Rear
Rear
Rear
Rear
Rear
Rear
Floorpan
Rear Floorpan
Rear Floorpan
Rear\Fioorpan
Rear Floorpan
Rear Floorpan
Rear
Rear Floorpan
Rear Floorpan
Rear Floorpan
Center of
Center of
Center of
‘Center of
Center gf

.Center of

Floorpan.

Sill
Sill
Sill
Sill
Sill
Sill
Seat Y Acceleration vs.

at
at
at
at

at’

at
at
at
at
at

Y Velocity vs.
Y Displacement
Z Acceleration
Z 'Velocity vs.
V4 Displacémént

at Rear Seat Resultant vs.

Axle
Axle
Axle
Axle
Axle
Axle
Axle
Axle
Axle
Axle

Gravity

Gr
Gr
Gr
Gr
Gr

avity
avity
avity
avity

avity.

N 8 N K o

Time
vs.
VS.
Time

VS.

Seat Y Velocity vs. Time

‘Acceleration
Velocity vs.
Displacement
Acceleration
Velocity vs.
Dispiacement
Acceleration
Velocity vs.
Displacement

Time
Time

Time
Time

Seat Y Displacement vs. Time
X

vs. Time
Time

vs. Time
vs. Time
Time

vs. Time

vs. Time

Time
vs. Time

Centerline Resultant

X
X
Y
Y
Z
Z

Accel. vs. Time

Velocity vs.
Accel. vs.
Velocity vs.

Time
Time

Time

Accel. vs. Time

Velocity vs.

Time

Time

Rear
Rear
Rear
Rear

X
X
Y
Y

Center

Acceleration
Velocity vs.
Acceleration
Velocity vs.

vs. Time
Time
vs. Time

Time

of Gravity Resultant vs. Time

Page No.
B-62 |
B-63
B-64
B-65
B-66
B-67
B-68
B-69
B-70
B-71"

"B=72

B-73
B-74
B-75
B-76
B-77
B-78
B-739
B-80
B-81
B-82
B-83
B-84
B-85
B-86
B-87

'» B-88

B-89
B~99
B-91
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APPENDIX C
SID CONFIGURATION AND PERFORMANCE VERIFICATION DATA
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SIDE IMPACT DUMMY CONFIGURATION AND PERFORMANCE VERIFICATION DATA

DUMMY NO.: . 136 DUMMY CALIBRATION BY: _Rod McClelland

I. CONFIGURATION VERIFICATION DATA

~~—aig

5-7-93

5 .N%__‘,_ .

DATE OF CONFIGURATION VERIFICATION:

DESCRIPTION SPECIFICATION ACTUAL MEASUREMENT
SH - Seated Height 35.6" to 35.8" 35,7

RE - Rib Height 19.75" to 28.5" 28.5

HP - Hip Pivot Height - 3.9" ref. 3.8

RD - Rib From Backline ' 9.8" to 9.5" 9.9

KH - Knee Pivot From Backline 28.1" to 28.7" 26.5’

KV - Rnee Pivot to Floor 19.3" to 19.9" 19.5

HW - Hip width 14.8" to 15.4" 15.4

230

c-2




SIDE IMPACT DUMMY CONFIGURATION AND PERFORMANCE (CONT.)

;
R

" 1I. PERFORMANCE VERIFICATION DATA

ﬂf DUMMY NO.: - 136

.

. 1.8 LUMBAR FLEXION TEST

. VERIFICATION LABORATORY TEMPERATURE (66° - 78'F)t

DUMMY CALIBRATION BY: Rod McClelland

10

SPECIFICATION MEASUREMENT
Force @ 20° 22 to 34 lbs 25
| Force ¢ 30° - 34 to 46 lbs 45
| Force @ 48° 46 to 58 lbs 56
Return Angle 12° Maximum 9°
" 2.0 ABDOMINAL COMPRESSION TEST
BE (Preload = 14 1bs)
SPECIFICATION MEASUREMENT
Force € £.5 in 23.3 to 36.5 lbs 28.5
Force @ #.75 in 36.7 to 49.8 1bs 42.5
"Force @ 1.8 in .58 to 63 lbs 57
Force @ 1.3 in 73 to 88 lbs 82
3.9 - THORAX IMPACT TEST A
| SPECIFICATION MEASUREMENT
7 | probe Speed 13.8 TO 14.2 £/s  13.8
‘Upper Rib 37 to 46 g 45.65
1 Lower Rib 37 to 46 g 42.74
Lower Spine 15 to 22 g 20.44
4.0 PELVIC IMPACT TEST
L SPECIFICATION MEASUREMENT
i ‘Probe'Speed 13.8 to 14.2 f/s 13.8
‘| pelvis Acceleration 49 to 68 g 43
, c-3
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SIDE IMPACT DUMMY DATA SHEET

DUMMY #: _ 136 ' EXPOSURE DATE ' TYPE OF TEST
TEST DATE: 5-7-93 ist 5-7-93 NHTSA
DRIVER PASSENGER

X

1) RIBS ACCELEROMETERS:

MANUFACTURER SERIAL NO. ‘ CAL DATE DLR CHECKED

’ UR _Endevco ACCL3 3-29-93 1$6.32 X
URR _Endevco AC764 . _2-23-93 108.82 _X
LR _Endevco . _APEMT 3-29-93  _99.41 X
LRR _Endevco A43MT - _3-29-93 121.68 X

B

2) SPINE ACCELEROMETERS:

MANUFACTURER SERIAL NO. CAL DATE DLR CHECKED

USY _Endevco | ACC@8 5-4-93  119.96 X
USRY _Endevco A82DJ | 5-4-93 91.74 X)
LSY _Endeveo ACBIS 3-29-93 106.20 X
LSRY _Endevco AGTM | ~3-29-93 88.7 X

3) PELVIS ACCELEROMETERS:

MANUFACTURER SERIAL NO. ‘CAL DATE DLR CHECKED
¥ Endeveco EHAS 5-4-93 129.28 X
RY Endevco A99TL - 5-4-93  101.58 X

DUMMY INSTRUMENTED BY: Rod McClelland

APPROVED BY: Rod,McClelland,
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SIDE IMPACT DUMMY CONFIGURATION AND PERFORMANCE VERIFICATION DATA

 oUMMY NO.: _ 137 ‘DUMMY CALIBRATION BY: _Rod McClelland

.- ' I. CONFIGURATION VERIFICATION DATA

. JATE OF CONFIGURATION VERIFICATION: _ 5=7-93
DESCRIPTION SPECIFICATION ACTUAL MEASUREMENT
 SH - Seated Height ~  35.6" to 35.8" 35.7
RHE - Rib Height ‘ 19.75" to 28.5" 26.5
BP - Hip Pivot Height : 3.9" ref. 3.9
'RDvé Rib From Backline | 9.6" to 9.5" 9.2
KH - Knee Pivot From Backline 28.1" to 208.7" 28.2°
KV - Knee Pivot to Floor "19.3" to 19.9" 19.5
HW - Hip Width 14.6" to 15.4" 14.5
c-11
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'SIDE IMPACT DUMMY CONFIGURATION AND PERFORMANCE (CONT. )

II. PERFORMANCE VERIFICATION DATA

DUMMY NO.: _137

VERIFICATION LABORATORY TEMPERATURE (66° - 78°F):

1.8 LUMBAR FLEXION TEST

DUMMY CALIBRATION BY: _Rod McCleiland

~

SPECIFICATION MEASUREMENT §
Force @ 20° 22 to 34 lbs 31 |
Force @ 38° 34 to 46 1lbs 41 5
Force @ 4¢° 46 to 5f 1bs 58
Return Angle 12* Maximum 6°
2.0 ABDOMINAL COMPRESSION TEST ‘

(Preload = 16 1lbs)
| SPECIFICATION MEASUREMENT

Force @ 6.5 in 23.3 to 36.5 lbs 26.2
Force @ 8.75 in 36.7 to 49.8 lbs 39.5
Force @ 1.0 in 58 to 63 lbs 53
Force € 1.3 in 73 to 88 1lbs 84
3.0 THORAX IMPACT TEST ' E

SPECIFICATION - MEASUREMENT .
Probe Speed 13.8 T0.14.2 f/s’ 13.9
Upper Rib 37 to 46 g | 49
Lower Rib 37 to 46 g 37
Lower Spine 15 to 22 ¢ 21

4.8 PELVIC IMPACT TEST | |
| SPECIFICATION MEASUREMENT
Probe Speed 13.8 to 14.2 £/s’ ©13.8
Pelvis Acceleration 4% to 60 g 54
c-12 |



'SIDE IMPACT DUMMY DATA SHEET

. puMMY #: _ 137 EXPOSURE DATE TYPE OF TEST
_fjiTEsT DATE: _5-7-93 1st 5-7-93 NHTSA
"iﬂ DRIVER - PASSENGER -
s : -
) RIBS ACCELEROMETERS:
MANUFACTURER  SERIAL NO. CAL DATE DLR CHECKED
UR _Endevco ACC68 | 3-29-93 111.85 X
URR Endevco AC8A4 3-29-93 92.82 X
IR _Endevco ACBR2 3-29-93 112.24 X
LRR _Endevco AC8J9 _2-23-93 113.84 __ X
2) SPINE ‘ACCELEROMETERS :
o MANUFACTURER  SERIAL NO. CAL DATE DIR CHECKED
USY _Endevco A33D 3-4-93 96.83 X
USRY _Endeveo _A67M 1-26-93 _89.49 X
'LSY _Endevco accss 12-29-92 136.61 X
LSRY _Endevco AALLI 12-29-92 _84.07 X
‘;5 PELVIS ACCELEROMETERS ¢
| MANUFACTURER SERIAL NO. CAL DATE DLR CHECKED
Y  _Endevco AC758 2-23-93 _97.45 X
RY _Endevco ACBR7 2-23-93 124.15 X

APPROVED BY:

Rod McClelland.

““"DUMMY INSTRUMENTED BY:

Red McClelland

c-13
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1993 DODGE INTREPID

SEAT BACK ANGLE

RECLINER ADJUSTMENT PROCEDURE

(POWER AND MANUAL)

Adjust head rest restraint to full up position
Rotate seat back to the full forward position.

Paosition a spacer block and inclinometer on the head rastraint posts
as shown below. ’ »

Rotate seat back rearward 15.5% from vertical.

250

e e e et T



