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SECTION 1

PURPOSE AND TEST PROCEDURE

This 35 mph frontal barrier impact test is part of the Composite FY’93 Vehicle Barrier Impact Testing
Program sponsored by the National Highway Traffic Safety Administration (N HTSA) under Contract
No. DTNH22-98-D-12121. The purpose of this test was to obtain vehicle crashworthiness and
occupant restraint system performance data for an impact speed in excess of the current 48 kph (30

mph) FMVSS 268/212/219/381-75 requirements.

The 56 kph (35 mph) frontal barrier impact test was conducted in accordance with the National
Highway Traffic Safety Administration (NHTSA) Indicant Test Procedure for New Car Assessment
Program (NCAP) dated January 1, 1998. Data for FMVSS No. 212, "Windshield Mounting", FMVSS
No. 219 (Partial), "Windshield Zone Intrusion”, FMVSS No. 381-75, "Fuel System Integrity," as well

as occupant performance data are provided herein.
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SECTION 2
SUMMARY OF FRONTAL BARRIER IMPACT TEST

A load cell barrier consisting of 30 load cells was impacted by a 1994 Mitsubishi
Galant 4-Door at a velocity of 56 kph (34.8 mph). The test was performed at the MGA Proving
Grounds and Crash Test Center on August 4, 1993. Pre- and post-test photographs of the vehicle and

dummies can be found in Appendix A.

The frontal barrier impact event was documented by one real-time camera and 15 high

speed cameras. Camera locations and other pertinent camera information can be found in this report.

Two Part 572E, 56th percentile male anthropomorphic test devices (ATDs) were placed
in the driver and right- front passenger seating positions according to dummy placement instructions

specified in the Laboratory Indicant Test Procedure.

Both ATDs were fully instrumented with head and chest triaxial accelerometers and
right/left femur load cells. Seat belt load cells were also on the driver’s and passenger’s lap and
shoulder belts to measure dummy torso and pelvic section loading. The driver ATD (Serial No. 36)
and the right- front passenger ATD (Serial No. 37) were calibrated previous to this test. Certification

details, along with instrumentation calibration data, are found in Appendix C and D.

The 52 channels of data were recorded on 5 computers. Appendix B contains the

vehicle, load cell barrier and dummy response data traces.

The driver’s head struck the inflated airbag. The driver HIC was 553.8. The
maximum chest deceleration over 3 milliseconds was not calculated because of a data loss of the chest

X acceleration data. The left and right femur loads were 5959 and 5884 Newtons respectively.

The right front passenger’s HIC was 532.9 and maximum chest deceleration over 3
milliseconds was 51.7 g’s. The left femur load was 4618 Newtons, the right femur load data was lost

during impact.



GENERAL TEST AND VEHICLE PARAMETER DATA

Vehicle Yr/Make/Model/Body Style;__1994/Mitsubishi/Galant/4-Door

NHTSA No.:__MRS5604 VIN.:__443AJ56G1REAA1111
Body color:__Silver Date of Manufacture:__3/93
Engine: _4 Cylinders; __C.ID, 2.4liters; _Cc

X Gas; _ Diesel; __Turbocharged

__Longitudinal; _X Transverse
Transmission: _3 Speed; __Manual; X Automatic; __Overdrive
Final Drive: _X Front Wheel; __Rear Wheel; __Four Wheel
Date Received:_7-1-93 Odometer Reading:__82

X A/C X P/S; X P/B; X P/wdo;

__P/seats; _X_Tilt Wheel; _X Cruise Control;

Type of Occupant Restraint: __Three Point Seat Belts and Driver and Passenger Airbags.

DATA RECORDED FROM VEHICLE’S TIRE PLACARD:

Tire Pressure (at capacity): Front 2.3 kg/cm?; Rear 2.8 kg/cm?

Recommended Tire Size: P185/70R14 8TH

Recommended Cold Tire Pressure:  Front 2.3 kg/ cm?; Rear 2.0 kg/ cm?

Tires on Vehicle; P185/78R14 87H; Manufacturer: Bridgestone

Number of Qccupants: _2 Front; 3 Rear; __3rd Seat; S5 TOTAL
Type of Front Seats: _X Bucket; __Bench; __Split Bench
Type of Front Seat Back: __Fixed; _X Adj. With; X Level; __Rot. Knob

Vehicle Capacity Weight (VCW) 375.1 kg. (A)

No. of Occupants x 67.5 kg. = 349.2 kg. (B)

Rated Cargo Weight (RCW) A-B = 349 kg.

GVWR_1788 kg. GAWR: Front _976.7 kg.; Rear _809.7 kg.
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GENERAL TEST AND VEHICLE PARAMETER DATA (Cont’d)

WEIGHT OF TEST VEHICLE AS RECEIVED FROM DEALER (WITH MAXIMUM FLUIDS) = UDW:

Right Front = __487.8 kg. Right Rear = __237.2 kg.
Left Front =__396.9 kg. Left Rear =_ 242.7 kg.
TOTAL FRONT WEIGHT = __884.7 _ kg. (62.6% of Total Vehicle Weight)

TOTAL REAR WEIGHT =__479.9 _kg. (37.4% of Total Vehicle Weight)

TOTAL UNLOADED DELIVERED WEIGHT (UDW) = _1284.6 kg.

CALCULATION FOR TARGET TEST WEIGHT:

UDW = Unloaded Delivered Weight _1284.6 kg.

VCW = Vehicle Capacity Weight 375.1 kg.

DSC = Designated Seating Capacity __ 5

RCW = VCW - 68 (DSC) = __34.9 *kg.

Target Test Weight = UDW + RCW + (2 dummies x 74.4 kg./dummy)
Target Test Weight = _1468.3 kg.

WEIGHT OF TEST VEHICLE WITH REQUIRED DUMMIES AND CARGO:

Right Front = 444.1 kg. Right Rear = 2789 kg.
Left Front =442.3 kg. Left Rear = 383.7 kg.

TOTAL FRONT WEIGHT = 886.4  kg. (68.3% of Total Vehicle Weight)

TOTAL REAR WEIGHT = 584.6 kg. (39.7% of Total Vehicle Weight)
TOTAL TEST WEIGHT = 14718 kg.
Weight of ballast secured in vehicle trunk area = __ @ _ kgs.

Vehicle components removed to meet target weight: _ Spare Tire, Rear Bumper, Rear Side

Windows, Tail Light Assembly, Rear Inner Door Panels.

VEHICLE ATTITUDE (all dimensions in mm):

Delivered Attitude: RF 685 LF683 RR_687 LR 679

Test Attitude: RF 665 LF668 RR_653 LR_645
Wheel Base: 2648 _mm.; C.G. = _1849 mm rearward of front wheel C/L
Remarks; Nome

*light trucks and MPVs RCW is 136 kgs. or manufacturer’s value, whichever is less
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GENERAL TEST AND VEHICLE PARAMETER DATA (Cont’d)

POST-IMPACT DATA:

Type of Test:_35 mph Frontal Impact Impact Angle:_ 98°

Date of Test:__August 4, 1993 Time of Test:_1:38 p.m.
Ambient Temperature;__22 °C (Spec. Range = 18.8 to 25.6°C)
Temperature in Occupant Compartment: _22°C

Windshield Molding Temperature: _22°C

Required Impact Velocity Range: 55.5 to_57.1 kph

Impact Velocity: primary =__56.8 kph; secondary =_ 55.9 kph

Distance From Front Bumper to Barrier Face When

Entering Speed Trap: _ 1203 mm

Exiting Speed Trap: 203 mm
VEHICLE REBOUND AND CRUSH ( mm }:
Vehicle Length: Pre-test =R_4381 C; _4632 L _4381
Post-test =R_3945 C; _4124 L 3889
Crush =R_436 C; 508 L_ 492

Distance from front of test vehicle to point of impact (rebound):

R _1651 mm Cp 1429 mm L 1511 mm

VISIBLE DUMMY CONTACT POINTS:

Driver Passenger
Head to airbag to airbag
Chest to airbag none
Abdomen to airbag none
Left Knee " _to instrument panel to instrument panel
Right Knee to instrument panel to instrument panel
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GENERAL TEST AND VEHICLE PARAMETER DATA {(cont’d)

Door Opening

(without use of tools)

Seat Movement

Seat Back Movement

Seat Shift (mm)

Glazing Damage

Front Rear
Left Right eft Right
Opened Opened Opened Opened
Front Rear
eft Right eft Right
None None N/A N/A
None None N/A N/A

Windshield Cracked

Backlight/Windshield

Other Notable Impact Effects:

None

- 2-5



SECTION 3

SUMMARY OF RESULTS FOR-------
FMYVSS 212, "Windshield Mounting"
FMVSS 219 (Partial), "Windshield Zone Intrusion”

FMVSS 381-75, "Fuel System Integrity"



' FMVSS NO. 212, "WINDSHIELD MOUNTING", DATA SHEET

Details of windshield mounting such as retention method, trim type, etc.:
Steel trim with glue retention

FMVSS 212 Requirements:  The Post-Test periphery retention amount must be at least 75% of the
Pre-Test periphery measurement for vehicles NOT equipped with

automatic restraints, and 58% for each side of windshield for vehicles

equipped with automatic restraint systems for front occupants.

FMVSS 212 TEST DATA:

WINDSHIELD PERIPHERY
PRE-TEST (mm) POST-TEST (mm) PERCENT RETENTION N
RIGHT SIDE 2093 2093 100%
LEFT SIDE 2893 2093 186%
TOTAL 4186 4186 190%

AREA QF RETENTION FAILURE:

13 mm

WIDTH OF MOLDING
IND
Lo ICATED
¥
T FRONT VIEW
13mm

FAILURE DETAILS:
NONE 3-2



FMVSS NO. 219, "WINDSHIELD ZONE INTRUSION", DATA SHEET

PROTECTED ZONE LOWER EDGE REQUIREMENT:

The lower edge of the protected zone is determined by placing a 6.5" dia. rigid sphere
weighing 15 pounds in a position such that it simultaneously contacts the inner surface of the
windshield and the top surface of the instrument panel including padding. Draw the locus
of points on the inner surface of the windshield contacted by the sphere across the width of
the instrument panel. From the outermost contact points, extend the locus line horizontally
to the edges of the windshield, and then draw a line on the inner surface of the windshield
below and 1/2" distant from the locus line. The LOWER EDGE OF THE PROTECTED
ZONE is the longitudinal projection onto the outer surface of the windshield of this line.

FMVSS 219 TEST DATA:

A=

A= 1150 mm

-f
B= 525 mm ?
C= 1575 mm D= o Fe p—
D=__73 _mm - r |
E= 583 mm —_— e ———— _J- —————
N

Lover Edge Of Protactad Zona
F= 600 mm Y (matiked by tape on windshieid)

Zc:o Poine FRONT ———
(0,0) gl

l“

DETAILS OF WINDSHIELD GLASS PENETRATION GREATER THAN 1/4"
(Show location of penetration)

NONE



FMVSS NO. 381-75, FUEL SYSTEM INTEGRITY POST IMPACT TEST DATA

FMYVSS NO. 381

TEST VEHICLE NHTSA NO.: __MRS5648 Test Date: 8-4-93
Vehicle Mfgr./Make/Model: __1994 Mitsubishi Galant

Usable Capacity of Vehicle’s Fuel Tank: 16.6 Liters
(figure furnished by vehicle manufacturer)

TEST REQUIREMENTS:

Test vehicle’s engine operated to "run dry” condition, and then a small amount of
stoddard solvent which has been dyed red shall be added to the vehicle’s fuel tank.
Operate the fuel pump enough to completely fill the fuel system abead of the fuel
tank, and add 92 to 94% of the stated USABLE CAPACITY to the fuel tank.

AMOUNT OF STODDARD SOLVENT ADDED TO VEHICLE’S FUEL TANK.:
15.5 Liters which is _93 % of the stated USABLE CAPACITY.

TEST VEHICLE IMPACT TYPE: X__ Frontal (35 mph)
____Oblique (30 mph) with __° barrier face first
contacting {driver/passenger) side
____ Rear Moving Barrier (30 mph)
____Side Impact MDB (33.2 mph)

FUEL SPILLAGE MEASUREMENT:

ACTUAL | MAX
ALLOWED
: 1. From impact until vehicle a 10Z
motion ceases
2. For 5 minute period after [ 50Z
vehicle motion ceases
3. For next 25 minutes a 1 0z./1 MIN

(tm» 33+ 23

SOLVENT SPILLAGE DETAILS:



—
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FMVSS NO. 361 STATIC ROLLOVER DATA SHEET

TEST PHASE: Vehicle NHTSA ID No.. MRS56688

DETERMINATION OF SOLVENT COLLECTION TIME PERIOD:

Rollover Fixture 96° Rotation Time 2 minutes __ 5@ seconds

(Spec. Range = 1 to 3 minutes)

FMVSS 381 Position Hold Time + 5 minutes __8 seconds
TOTAL 7 minutes 58 _ seconds

Next whole minute interval 8 minutes

FMVSS 361 REQUIREMENTS:
(1) Time Period

First 5 min FROM onset of rotation 6th min. 7th min. 8th min. if
reqd.
(2) Maximum Allowable Solvent Spillage
5 ounces 1 ounce 1 ounce 1 ounce
I. ACTUAL TEST VEHICLE SOLVENT SPILLAGE:
(%] ] ] a

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

SOLVENT SPILLAGE LOCATIONS(S):
3-5




FMVSS NO. 381 STATIC ROLLOVER DATA SHEET

TEST PHASE: Vehicle NHTSA ID No.:. MRS568

A

L DETERMINATION OF SOLVENT COLLECTION TIME PERIOD:

Rollover Fixture 98° Rotation Time 2 minutes __ 40 seconds

(Spec. Range = 1 to 3 minutes)

FMVSS 381 Position Hold Time + 5 minutes __ @ seconds
TOTAL 7 minutes 48  seconds

Next whole minute interval 8 minutes

II. FMVSS 391 REQUIREMENTS:
(1) Time Period

First 5§ mia FROM onset of rotation 6th min. 7th min. 8th min. if
reqd.
(2) Maximum Allowable Solvent Spillage
5 ounces 1 ounce 1 ounce 1 ounce
1. ACTUAL TEST VEHICLE SOLVENT SPILLAGE:
a [/} %] g

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

IV. SOLVENT SPILLAGE LOCATIONS(S):
3-6
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FMYVSS NO. 381 STATIC ROLLOVER DATA SHEET

TEST PHASE: Vehicle NHTSA ID No.:. MR5688

Q

DETERMINATION OF SOLVENT COLLECTION TIME PERIOD:

Rollover Fixture 96° Rotation Time 2 minutes _ 55 seconds

(Spec. Range = 1 to 3 minutes)

FMYVSS 391 Position Hold Time + S minutes __ @ seconds
. TOTAL 7 minutes 55 seconds
Next whole minute interval » 8 minutes

FMVSS 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
. ACTUAL TEST VEHICLE SOLVENT SPILLAGE:
@ g g 2

Iv.

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

SOLVENT SPILLAGE LOCATIONS(S):




FMVSS NO. 381 STATIC ROLLOVER DATA SHEET

TEST PHASE: Vehicle NHTSA ID No.. MR5608

DETERMINATION OF SOLVENT COLLECTION TIME PERIOD:

Rollover Fixture 98° Rotation Time 2 minutes __25 seconds

(Spec. Range = 1 to 3 minutes)

FMYVSS 301 Position Hold Time + 5 minutes __# seconds
TOTAL 7 minutes __ 25  seconds
Next whole minute interval 8 minutes

1. FMVSS 301 REQUIREMENTS:
(1) Time Period
First 5 min FROM onset of rotation 6th min, 7th min. 8th min. if
reqd.
(2) Maximum Allowable Solvent Spillage
5 ounces 1 ounce 1 ounce 1 ounce
1. ACTUAL TEST VEHICLE SOLVENT SPILLAGE:
a ‘ g a a
Note: Record Spillage for whole minute
intervals only as determined above.
Iv. SOLVENT SPILLAGE LOCATIONS(S):

3-8
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SECTION 4
OMI FINAL DATA

Occupant and Vehicle Information

OMI DATA

1. Dummy Injury Criteria Data Summary

2. Dummy Positioning Data

3. Seat Belt Positioning Data

4, Seat Belt Performance Assessment Data

5. Driver Dummy to Steering Column Dimensions
6. Camera Locations

7. Vehicle Target Locations

OVR DATA

1. Load Cell Barrier Data

2. Vehicle Accelerometer Data

3. Test Vehicle Measurements

AID DATA

1. Accident Investigation Damage Data Summary



FMVSS NO. 208, "OCCUPANT CRASH PROTECTION", DATA SHEET

VEH. YR./MAKE/MODEL/BODY STYLE: 1994 Mitsubishi Galant 4-Door

VEH. NHTSA NO.:.__MRS5680

MAXIMUM ACCELERATION VALUES: (g’s)

TEST DATE:_August 4, 1993

DRIVER DUMMY #_36_

PASSENGER DUMMY # 37

Head Channel X -62.4 -55.4
Head Channel Y -11.7 -16.7
Head Channel Z 15.9 27.5

60.4

HEAD RESULTANT 63.1
Chest Channel X * -51.8

Chest Channel Y 11.5 -5.8
Chest Channel Z 83 8.3
CHEST RESULTANT (CLIP) » 51.7
TIME INTERVAL (msec) =" t; = 69.6
[B.883 seconds minimum] t, =" t, = 72.6
HEAD INJURY CRITERIA (HIC) VALUES:

HIC 553.9 532.9
t; = (msec) 59.7 56.8
t, = (msec) 93.8 87.9
Avg. Accel. ty to t; (g's) 48.3 49.4
[The maximum time interval from t; to t, is 36 milliseconds.]

MAXIMUM FEMUR FORCES:

Right Side (N) -5804 *
Left Side (N) -5959 -4617.7
MAXIMUM SEAT BELT FORCES:

Lap Belt (N) 3026 2372
Shoulder Belt (N) 7345 5848

NOTE: All values listed must occur during primary impact event.
(Head X,Y,Z and R listed must be during t, to t, HIC interval)

* Data Loss During Impact
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I HYBRID I NECK AND CHEST DATA SHEET

l VEHICLE YR./MAKE/MODEL/BODY STYLE:_1994 Mitsubishi Galant 4-Door

VEHICLE NHTSA NO.:__MR5608 TEST DATE:___August 4, 1993

MAXIMUM VALUES DRIVER DUMMY #36 PASSENGER DUMMY #37
Neck Load X (N) -279.9 -641.2
Neck Load Y (N) -341.3 -294.3
Neck Load Z (N) -17872 ' 1469.1
Neck Moment X (N.M) 22.9 -13.3
Neck Moment Y (N.M) 19.7 82.9
Neck Moment Z (N.M) 16.1 -8.9
Chest Deflection X (mm) 29.6 233
Time of Max. Occurrence 79.1 63.9
4-3



Test No.:_ MR5688

PART 572 DUMMY IN-VEHICLE POSITION

Vehicle; 1994 Mitsubishi Galant

SEAT TYPE: ADJUSTER TYPE: BUCKET SEAT BACK TYPE:
Bench X Manual Fixed
X Bucket Power X _Adjustable Reclining
____Split Bench
Seat notch _11 from rear Seat notch _11 from rear
iy
o
T
L
# '
LEFT
- H
FRONT L ga%}:;'
DOOR TOP VIEW DQCR

= Left Door to Driver Centerline

A

B = Left Door to Center Passenger Ceanterline
C = Left Door to Right Passenger Centerline
D

= Left Door to Right Door

36_ DUMMY ID _37

L
o
=
B
B

2
bl
B
B

=
I~
=
3]
B

O
~J
=
8
B
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FRONT SEAT MEASUREMENT TABLE

Units (mm)

DRIVER (Serial #36)

PASSENGER (Serial #37)

WA® 29.6

SWA® 21.6

SCA® 21.6

SA° 24.6 N/A

HZ 196 185

HH 348 383

BHwW 622 605

HR 229 237

NR 416 Angle (NA) 19.3°

CD 569 611

Cs 385

RA 245

KDL 175 Angle (KDA) 21.8° 175

KDR 165 175 Angle (KDA) 24.1°
PA° 20.6° 24.1°

TA® 35.4° 35.8°

KK 278 225

ST 498 Angle 97° 582 Angle 95°
SK 579 Angle 34° 572 Angle 3.7°
SH 248  Angle 35.5° 231 Angle 37.6°
SHY 258 247

HS 270 275

HD 182 176

AD 126 125
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SEAT BELT POSITIONING DATA

DUMMY*S CENTERLINE

D
.‘—‘:.
4 |
PSU | PBL 5 |
y
MALE BLADE
&
BUCKLE ASSY.

INBOARD ANCHORAGE

FLOORPAN—/r

‘D’ RING

e SHOULDER BELT PORTION

LAP BELT PORTION

1/8” THICX ALUM. PLATE

——EMERGENCY LOCKING
RETRACTOR

REEL

QUTBOARD ANCHORAGE

FRONT VIEW OF DRIVER DUMMY

(illustration)
DRIVER PASSENGER
DUMMY DUMMY
PBU -- Top surface of alum. plate to upper edge 365 355
(mm)
PBL -- Top surface of alum. plate to belt lower 293 273
edge (mm) : :
LAP BELT TENSION (kgs.) 4 4
SHOULDER BELT TENSION (kgs.) <2 <2




SEAT BELT PERFORMANCE ASSESSMENT TEST DATA

BELT LENGTH DATA: Driver Passenger
Belt length from trim panel exit 1834 mm 1830 mm

to bolt hole anchor point for
continuous webbing systems.

Shoulder belt length as measured 847 mm 844 mm
on Part 572 Dummy.

Lap belt length as measured - 782 mm 785 mm
on Part 572 Dummy.

SHOULDER BELT SPOOL-OFF DATA:

As determined by film analysis 75 mm 65 mm
As determined mechanically 185 mm 182 mm
As determined electronically NR NR

BELT STRETCH DATA:

Measured electronically between * Jdmm/mm
shoulder belt load cell and the

'D" ring.

Measured mechanically a a

RETRACTOR LOCK-UP TIME:

As determined by shoulder belt 68 msec 60 msec
spool-off observed in on-board
cameras

* Data Loss During Impact

NR = Not Recorded



VEH. NHTSA NO.: MR5604

CAMERA LOCATIONS

; TEST DATE:August 4, 1993 ; TIME:_4:18 pm

VEH. YEAR/MAKE/MODEL/BODY STYLE:_1994 Mitsubishi Galant 4-Door

CAMERA VIEW CAMERA POSITIONS (mm.)* ANGLE FILM PLANE LENS SPEED
POSITION (deg) TO HEAD {mm) {fps)
NO. X v 2 TARGET
(rm)
1 Real-Time - - - - - 19 24
Left Side View

3 Left Front View 1664 4980 1978 90° 4625 13 667

hﬁ 15 Steering Column Top 1548 6245 1538 90° 5898 25 1908
16 Steering Column 1548 6245 1809 98° 5894 25 1609

Bottom

12 Left Side-"A" Post 1329 5870 1278 99° 5515 35 16490

9 Left Side-"B" Post 5748 5308 1760 58° ——= 50 892

13 Driver Onboard ——— —-—— — -— -——= 25 952

h 14 Passenger Onboard — —— -— — —-— 25 1669
2 Right Overall 2645 8275 1215 94° 7920 13 -==

17 Right Front 995 7425 1360 99° 7870 25 1660

11 Right Side-"A" Post 1650 6055 1170 90° 57808 35 995

18 Right Side-"B" Post 6830 5908 1755 50° -—- 50 1800

' 4 Top 3906 g 4408 ——— -—— 13 833
8 Top Driver -190 300 2248 —— — 13 995

7 Top Passenger -196 430 2395 ——— ——— 13 800

5 Pit Front 910 [’} ~2508 —— -—- 13 966

6 Pit Rear 2926 -2975 —-— -—- 13 ——-

iJORDINATES :
X
Y

| :

IIIGIN: For X and Y it is the Impact Point.

l 4-9

film plane to monorail centerline

film plane to barrier face

film plane to ground

For Z it is the Floor.



CAMERA UIREXENTS POR 35S MPH FRONTAL BARAIER TMPACT ASSESSMINT PROGRAM TEST

2 HigheSpeed
: Right Side View

/\ J— CONGRITZ PAD

10,

Spead
/ Passangsr Coveraga

v

Stasl Crattag
Ovar Pit Aras

Lataral GCuidamc
Dolly

e | I~

Side
Overhaad et
strg.Col. ‘
Hotion Driver Coverage
T.r‘.u— 9
Overhead
Camara Moc i
HigheSoeed
Latt Side View / TOP VIEW
Ovexhead NOTE: CAMERA FRAME
: " ‘ 1 RATLS
igh=-Spee Rasl-Tima

Left Side View ol - 24 fps
92 taru L7 - 300 fps

Barrier Fece
Excansion
Above Load

"Time-Zato” Indicator Lights (2) NOTE: Roof Light placed om veh.
centariine bahind photo targets
for atrg, col. motion assessment

Phocographic Target

Vehifla's Fuel Tamk
*Time o” ladicator

— —— —

“Time Jaro”

(placad dgar angine
\
\\ ] AT
\_ sotes ]

LEFT SIDE VIEW
4-19




VEHICLE TARGET LOCATIONS




LOAD CELL LOCATIONS ON FIXED BARRIER

39 Load Cells
6 Rows
9 Columns

6 Groupings (5 cells/group)

> 2146
l€e—— 762 —b— 610 = 182 —7
:\ B
1 2 3
813
1226
406 4 3 6
¢ 4
159

The following data is presented in Appendix B:

@ Total or Sum of 38 individual load cells
2 Data from 6 Groupings shown above (5 cells/group)

4-12



!

VEHI

LE A

LEROMETER LOCATION AND DATA SUMMARY

4-13

Units: (mm)
Eimension Length ACCELEROMETER | ACCELEROMETER LOCATION DIRECTION
A 594 1 and 8 Left Rear Seat Crossmember X
I B 596 2 and 9 Right Rear Seat Crossmember X
C 1632 3 Top of Engine X
;_r D 775 4 Bottom of Engine X
| E 1945 5 Right Side Brake Caliper X
:—I F 1645 6 Instrument Panel X
: G 1644 7 Left Disc Brake Caliper X
d H 2953 * The accelerometer pack number can be correlated
. with the vehicle response data traces in Appendix B.
] J 768
i




TEST VEHICLE MEASUREMENTS

No. MEASUREMENT DESCRIPTION: Pre-Test Post-Test Diff. (mm)
(mm) (mm)

X1 Total Length of Test Vehicle at Centerline 4632 4124 508
X2 Rear Surface of Vehicle to Front of Engine 4000 3813 187
X3 Rear Surface of Vehicle to Firewall 3415 3338 717
X4 Rear Surface to Upr. Leading Edge of Rt. Door 2998 3007 -9
X35 Rear Surface to Upr. Leading Edge of Left Door 3000 2992 8
X6 Rear Surface to Lwr. Leading Edge of Rt. Door 3088 3675 13
X7 Rear Surface to Lwr. Leading Edge of Left Door 3085 3068 17
X8 Rear Surface to Upr. Trailing Edge of Rt. Door 2062 2078 -8
X9 Rear Surface to Upr. Trailing Edge of Left Door 2068 20868 )
X168 Rear Surface to Lwr, Trailing Edge of Rt. Door 2073 2050 23
X11 Rear Surface to Lwr, Trailing Edge of Left Door 2062 2070 -8
X12 | Rear Surface to Bottom of ‘A’ Post on Rt. Side 3234 3244 -14
X13 Rear Surface to Bottom of ‘A’ Post on Left Side 3229 3285 24
X14 | Rear Surface to Firewall on Right Side 3376 3337 39
X15 Rear Surface to Firewall on Left Side 3367 3270 -3
X16 Rear Surface to Steering Column 2626 2673 -47
X17 Center of Steering Column to ‘A’ Post 395 386 9
X18 Center of Steering Column to Headlining 430 415 15
X19 | Rear Surface to Right Side of Front Bumper 4381 3945 436
X280 | Rear Surface to Left Side of Front Bumper 4381 3889 492
X21 | Length of Engine Block 464 468 8

4-14



TEST VEHICLE MEASUREMENTS

REAR DATUM REFERENCE

~
N =~ \\ x TO EDGE OF DOOR

NS N ~| (EVEN NUMBER FOR
LENGTH OF X1 4'5\ Pact—RIGHT SIDE AND
ENGINE BLOCK < Wo ‘ 00D NUMBER FOR
LN
$ << xg9- | LEFTSIDE)

TO TRAILING EDGE
BEHIND DOOR
(RIGHT/LEFT SIDE)

TO LEADING EDGE
IN FRONT OF DOOR

{RIGHT/LEFT SIDE)

X19.,20
{RIGHT/LEFT SIDE)

TO HEADLINER

CENTER OF
STEZRING [0 . @

A
COLUMN ~——at

>

X1
TO *A’ POST

REAR DATUM
REFERENCE AT
CENTER OF REAR
BUMPER

TO BOTTOM OF

‘A' POST
(RIGHT/LEFT SIDE)
TO FIREWALL (RIGHT/LEFT SIDE}

X14,18

I X16
TO STEERING COLUMN

4-15



ACCIDENT INVESTIGATION DIVISION DATA

VEHICLE MAKE/MODEL/BODY STYLE

VEH. NHTSA NO.._MR5608

FOR 35 MPH FRONTAL BARRIER IMPACT

. 1994 Mitsubishi_Galant 4-Door

. VIN:_443AJ5GG1RE@@A1111

MODEL YEAR:_ 1994 ; BUILD DATE:_3/93 : TEST DATE:_8/84/93

VEH. SIZE CATEGORY:__Mid Size

. TEST WEIGHT: 1471 kg.

VEH. WHEELBASE:2648 mm ; FRONT OVERHANG: 686 mm ; OVERALL WIDTH:1539 mm

ACCELEROMETER DATA:

LOCATION: As per measurements on pages 4-13

CALIBRATION PROCEDURE:_As per MGA Calibration Procedure

LINEARITY:__>99.9%

- INTEGRATION ALGORITHM:_ Trapezoidal

VEH: IMPACT SPEED:_56.8 kph ; TIME OF SEPARATION:_75 msec

VELOCITY CHANGE: 67 kph

COLLISION DEFORMATION CLASSIFICATION (CDC) CODE:

T

1

-k

a=1/2

|

F (Frontal)
CRUSH DEPTH Cl=_492 mm
DIMENSIONS:
C2=_493 mm
C3=_551 mm
C4 = __486 mm
C5=_ 469 mm
C6 =__43 mm
MIDPOINT OF D = Vehicle Centerline
DAMAGE: (Longitude)
LENGTH OF L =_ 153 mm

DAMAGED REGION:

" 4-16
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APPENDIX A
PHOTOGRAPHS




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.

TABLE OF PHOTOGRAPHS

1 - Pre-Test Front View

2 - Post-Test Front View

3 - Pre-Test Left Side View

4 - Post-Test Left Side View

5 - Pre-Test Left Rear Three-Quarter View
6 - Post-Test Left Rear Three-Quarter View
7 - Pre-Test Rear View

8 - Post-Test Rear View

9 - Pre-Test Right Side View

16 - Post-Test Right Side View

11 - Pre-Test Right Front Three-Quarter View
12 - Post-Test Right Front Three-Quarter View

13 - Pre-Test Engine Compartment View

14 - Post-Test Engine Compartment View

15 - Pre-Test Fuel Filler Cap View

16 - Pre-Test Front Underbody View

17 - Post-Test Front Underbody View

18 - Pre-Test Mid Underbody View

19 - Post-Test Mid Underbody View

28 - Pre-Test Rear Underbody View

21 - Post-Test Rear Underbody View

22 - Vehicle Impact

23 - Pre-Test Windshield View

24 - Post-Test Windshield View

25 - Pre-Test Driver Dummy Position View

26 - Post-Test Driver Dummy Position View

27 - Pre-Test Driver Dummy Position View
(Door Open)

28 - Post-Test Driver Dummy Position View
(Door Open)

29 - Post-Test Driver Airbag Contact

30 - Post-Test Driver Dummy

31 - Pre-Test Driver Seat Position View

Page No.
A-1
A-2
A-3
A-4
A-5
A-6
A-7
A-8
A-9
A-19
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



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

TABLE OF PHOTOGRAPHS (Cont’d)

32 - Post-Test Driver Seat Position View

33 - Pre-Test Passenger Dummy Position View

34 - Post-Test Passenger Dummy Position View

35 - Pre-Test Passenger Dummy Position View
(Door Open)

36 - Post-Test Passenger Dummy Position View
(Door Open)

37 - Post-Test Passenger Dash

38 - Post-Test Passenger Dummy

39 - Pre-Test Passenger Seat Position View
49 - Post-Test Passenger Seat Position View
. 41 - Rollover 8°

. 42 - Rollover 98°

. 43 - Rollover 188°

. 44 - Rollover 368°

Page No.
A-32
A-33
A-34
A-35

A-36

A-37
A-38
A-39
A-48
A-41
A-42
A-43
A-44
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APPENDIX B
Vehicle, Load Cell Barrier and Dummy Response Data



1994 MITSUBISHI GALANT 4-DOOR

NHTSA NO.: MR5604

VEHICLE DATA FILTER CHANNEL CLASS
Head Accelerations 1008 (1658 Hz)

Chest Accelerometers 180 (340 Hz)

Vehicle Accelerometers 60 (190 Hz)

Barrier Load Cells 60 ( 190 Hz)

Femur Load Cells 680 (1000 Hz)

Lap and Torso Belts 60 (1090 Hz)

Data Plot

Figure B-1 - Right Rear Seat Crossmember X Accel. vs. Time

Figure B-2 - Right Rear Seat Crossmember X Velocity vs. Time
Figure B-3 - Right Rear Seat Crossmember X Redundant Accel. vs. Time
Figure B-4 - Right Rear Seat Crossmember X Redundant Vel. vs. Time
Figure B-5 - Left Rear Seat Crossmember X Acceleration vs. Time
Figure B-6 - Left Rear Seat Crossmember X Velocity vs. Time

Figure B-7 - Left Rear Seat Crossmember X Redundant Accel. vs. Time
Figure B-8 - Left Rear Seat Crossmember X Redundant Vel. vs. Time
Figure B-9 - Upper Engine Block X Acceleration vs. Time

Figure B-18 - Upper Engine Block X Velocity vs. Time

Figure B-11 - Bottom of Engine Block X Acceleration vs. Time

Figure B-12 - Bottom of Engine Block X Velocity vs. Time

Figure B-13 - Right Front Disc Brake Caliper X Accel. vs. Time

Figure B-14 - Right Front Disc Brake Caliper X Velocity vs. Time
Figure B-15 - Left Front Disc Brake Caliper X Accel. vs. Time

Figure B-16 - Left Front Disc Brake Caliper X Velocity vs. Time
Figure B-17 - Ctr of Instrument Panel Top Surface X Accel. vs. Time
Figure B-18 - Ctr of Instrument Panel Top Surface X Velocity vs. Time
Figure B-19 - Sum of Barrier Load Cells Force vs. Time

Figure B-20 - Sum of Load Cells A1-B3 Force vs. Time

Figure B-21 - Sum of Load Cells A4-B6 Force vs. Time

Figure B-22 - Sum of Load Cells A7-B9 Force vs. Time

Figure B-23 - Sum of Load Cells C1-D3 Force vs. Time

Page No.
B-1
B-2
B-3
B-4
B-5
B-6
B-7
B-8

B-10
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



Data Plot

Figure B-24 - Sum of Load Cells C4-D6 Force vs. Time
Figure B-25 - Sum of Load Cells C7-D9 Force vs. Time
Figure B-26 - Driver Head X Acceleration vs. Time
Figure B-27 - Driver Head Y Acceleration vs. Time
Figure B-28 - Driver Head Z Acceleration vs. Time
Figure B-29 - Driver Head Resultant Acceleration vs. Time
Figure B-30 - Driver Head X Velocity vs. Time

Figure B-31 - Driver Chest X Acceleration vs. Time*
Figure B-32 - Driver Chest Y Acceleration vs. Time
Figure B-33 - Driver Chest Z Acceleration vs. Time
Figure B-34 - Driver Chest X Displacement vs. Time
Figure B-35 - Driver Right Femur Force vs. Time
Figure B-36 - Driver Left Femur Force vs. Time
Figure B-37 - Driver Lap Belt Force vs. Time

Figure B-38 - Driver Torso Belt Force vs. Time

Figure B-39 - Driver Torso Belt Stretch vs. Time*
Figure B-46 - Driver Torso Beit Spool Out vs. Time*
Figure B-41 - Driver Neck Force X vs. Time

Figure B-42 - Driver Neck Force Y vs. Time

Figure B-43 - Driver Neck Force Z vs. Time

Figure B-44 - Driver Neck Force Resultant vs. Time
Figure B-45 - Driver Neck Moment X vs. Time

Figure B-46 - Driver Neck Moment Y vs. Time

Figure B-47 - Driver Neck Moment Z vs. Time

Figure B-48 - Driver Neck Moment Resultant vs. Time
Figure B-49 - Passenger Head X Acceleration vs. Time
Figure B-56 - Passenger Head Y Acceleration vs. Time
Figure B-51 - Passenger Head Z Acceleration vs. Time
Figure B-52 - Passenger Head Resultant Acceleration vs. Time
Figure B-53 - Passenger Head X Velocity vs. Time

Figure B-54 - Passenger Chest X Acceleration vs. Time

* No Valid Data Collected

i’age No.

B-24
B-25
B-26
B-27
B-28
B-29
B-30
B-31
B-32
B-33
B-34
B-35
B-36
B-37
B-38
B-39
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B-41
B-42
B-43
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B-48
B-49
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Data Plot

Figure B-55 - Passenger Chest Y Acceleration vs. Time

Figure B-56 - Passenger Chest Z Acceleration vs. Time

Figure B-57 - Passenger Chest Resultant Acceleration vs. Time

Figure B-58 - Passenger Chest X Velocity vs. Time
Figure B-59 - Passenger Chest Displacement vs. Time
Figure B-66 - Passenger Right Femur Force vs. Time*
Figure B-61 - Passenger Left Femur Force vs. Time
Figure B-62 - Passenger Lap Belt Force vs. Time
Figure B-63 - Passenger Torso Belt Force vs. Time
Figure B-64 - Passenger Torso Belt Stretch vs. Time
Figure B-65 - Passenger Torso Belt Spool Out vs. Time
Figure B-66 - Passenger Neck Force X vs. Time
Figure B-67 - Passenger Neck Force Y vs. Time
Figure B-68 - Passenger Neck Force Z vs, Time
Figure B-69 - Passenger Neck Force Resultant vs. Time
Figure B-78 - Passenger Neck Moment X vs. Time
Figure B-71 - Passenger Neck Moment Y vs. Time
Figure B-72 - Passenger Neck Moment Z vs. Time

Figure B-73 - Passenger Neck Moment Resultant vs. Time

* No Valid Data Collected

Page No.
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APPENDIX C

Dummy Configuration & Performance Verification Data



HYBRID III DUMMY CONFIGURATION AND PERFORMANCE VERIFICATION DATA

DUMMY NO.: _36

L CONFIGURATION VERIFICATION DATA

DATE OF VERIFICATION:_#8-83-93

DUMMY CALIBRATION BY: _Rod McClelland

DESCRIPTION SPECIFICATION ACTUAL
(inches) MEASUREMENT
(inch4s)
A - Total Sitting Height 34.6 - 3590 34.8
B - Shoulder Pivot Height 19.9 - 28.5 28.5
C - "H" Point Height 33-35 3.5
D - "H" Point from Seat Back 5.3-55 5.5
E - Shoulder Pivot From Backline 33-37 3.5
F - Thigh Clearance 5.5-6.1 6.1
G - Back of Elbow to Wrist Pivot 114 - 128 11.5
H - Skull Cap Skin to Backline 16-18 1.7
1 - Shoulder - Elbow Length 13.9 - 13.6 13.9
J - Elbow Rest Height 7.5-8.3 8.0
K - Buttock to Knee Length 22.8 - 23.8 23.5
L - Popliteal Height 16.9 - 17.9 17.9
M - Knee Pivot Height 19.1 - 19.9 19.5
N - Buttock Popliteal Length 17.8 - 18.8 18.5
O - Chest Depth at 3rd Rib 8.4-90 8.8
P - Foot Length 9.9 -148.5 14.3
V - Shoulder Breadth 16.6 - 17.2 16.8
W - Foot Breadth 3.6 -42 4.0
Y - Chest Circumference 38.2 - 39.4 39.8
Z - Waist Circumference 32.9 - 34.1 335

Note: (See next page for external dimensions)
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HYBRID III DUMMY CALIBRATION DATA SUMMARY SHEET

DUMMY NO.: __36 DUMMY CALIBRATION BY: _Rod McClelland

VERIFICATION DATE: __A8-#3-93

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

1.0 HEAD DROP TEST

SPECIFICATION MEASUREMENT
Peak Resultant Acceleration 225-275G 264
Peak Lateral Acceleration 15 G. MAX 3
Time above 160 g. 8.9 - 1.5 MSEC 1.39
2.9 NECK FLEXION TEST
SPECIFICATION MEASUREMENT

Pendulum Speed 22.6 - 23.4 FT/SEC 22.99

10 MS 22.50 - 27.56 G 22.92
Pendulum
Deceleration 20 MS 17.68 - 22.68 G 208.33

38 MS 12.50 - 18.58 G 12.59
Max. Pendulum G Above 38 MS 29.6 G MAX 13.6
Deceleration - Time Curve Decay Time to 5 G 34 - 42 MS 49

MAX 64 - 78 DEG. 79
D Plane Rotation TIME 57 - 64 MS 9
Rotation Angle - Time Curve 113 - 128 MS 122
Decay Time to Zero
Moment About Occipital Condyle MIN. 65 - 88 FT.LBS 74

TIME 47 - 58 MS 52
lgositive Moment - Time Curve Decay Time to 97 - 187 MS 160

ero




HYBRID III DUMMY CALIBRATION DATA SUMMARY SHEET (CONT.)

3.0 NECK EXTENSION TEST
SPECIFICATION MEASUREMENT
Pendulum Speed 19.56 - 28.38 F/S 19.73
16 MS 17.20 - 21.26 G 20.89
Pendulum
Deceleration 26 MS 14.00 - 19.80 G 17.98
36 MS 11.00 - 16.96 G 15.86
Max. Pendulum G Above 38 MS 22 G Max 16
Deceleration - Time Curve Decay Time to 5 G 38 - 46 MS 41
MAX 81 - 186 DEG. 97
D Plane Rotation TIME 72 - 82 MS 6
Rotation Angle - Time Curve 147 - 174 MS 162
Decay Time to Zero
Moment About Occipital Condyle MIN. -59.8/-398 FT LBS -42
TIME 65 - 79 MS 73
Positive Moment - Time Curve Decay Time to 126 - 148 MS 131
Zero
4.0 CHEST IMPACT TESTS
SPECIFICATION MEASUREMENT
Probe Speed 21.6 to 22.4 F/S 21.9
Peak Deflection 2.50 to 2.86 IN. 275
Peak Resistive Force 1164 to 1325 LBS. 1303
Internal Hysteresis 69 to 85% 72
50 KNEE IMPACT TESTS
LEFT KNEE SPECIFICATION MEASUREMENT
Probe Speed 6.8t0 78 F/S 6.9
Maximum Force 1664 - 1308 LBS. 1168
RIGHT KNEE SPECIFICATION MEASUREMENT
Probe Speed 6.8 to 7.8 F/S 6.91
Maximum Force 1960 - 1360 LBS. 1668




HYBRID III DUMMY CONFIGURATION AND PERFORMANCE VERIFICATION DATA

DUMMY NO.: _37

L CONFIGURATION VERIFICATION DATA

DATE OF VERIFICATION:_88-83-93

DUMMY CALIBRATION BY: _Rod McClelland

DESCRIPTION SPECIFICATION ACTUAL
(Inches) MEASUREMENT
(inches)
A - Total Sitting Height 346 - 358 34.9
B - Shoulder Pivot Height 19.9 - 28.5 28.5
C - "H" Point Height 33-35 35
D - "H" Point from Seat Back 53-55 5.5
E - Shoulder Pivot From Backline 33-3.7 3.5
F - Thigh Clearance 55-6.1 6.1
G - Back of Elbow to Wrist Pivot 114 - 12.8 11.5
H - Skull Cap Skin to Backline 1.6 - 1.8 1.7
I - Shoulder Elbow Length 13.6 - 13.6 13.0
J - Elbow Rest Height 7.5-8.3 8.0
K - Buttock Knee Length 22.8 - 23.8 23.5
L - Popliteal Height 16.9 - 17.9 17.9
M - Knee Pivot Height 19.1 - 199 19.5
N - Buttock Popliteal Length 17.8 - 18.8 18.5
O - Chest Depth at 3rd Rib 84 -94 8.8
P - Foot Length 9.9 - 18.5 19.3
V - Shoulder Breadth 16.6 - 17.2 16.8
W - Foot Breadth 35-42 4.0
Y - Chest Circumference 38.2 -394 39.0
Z - Waist Circumference 329 -34.1 335

Note: (See next page for external dimensions)
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HYBRID IIIl DUMMY CALIBRATION DATA SUMMARY SHEET (CONT.)

DUMMY NO.: _37

VERIFICATION DATE:

f8-43-93

DUMMY CALIBRATION BY: _Rod McClelland

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

1.8 HEAD DROP TEST

Zero

SPECIFICATION MEASUREMENT
Peak Resultant Acceleration 225-275G 249
Peak Lateral Acceleration -15 G. MAX 3
Time above 168 g. 8.9 - 1.5 MSEC 1.42
28 NECK FLEXION TEST
SPECIFICATION MEASUREMENT

Pendulum Speed 22.6 - 23.4 FT/SEC 23.01

19 MS 22.58 - 27.56 G 2491
Pendulum
Deceleration 20 MS 17.68 - 22.68 G 19.85

38 MS 12.50 - 18.58 G 17.13
Max. Pendulum G Above 38 MS 29.0 G MAX 17
Deceleration - Time Curve Decay Time to 5 G 34 - 42 MS 35

MAX 64 - 78 DEG. 76
D Plane Rotation TIME 57 - 64 MS 53
Rotation Angle - Time Curve 113 - 128 MS 115
Decay Time to Zero
Moment About Occipital Condyle MIN. 65 - 84 FT.LBS 71

TIME 47 - 58 MS 51
Positive Moment - Time Curve Decay Time to 97 - 187 MS 160




HYBRID III DUMMY CALIBRATION DATA SUMMARY SHEET (CONT.)

3.8 NECK EXTENSION TEST

SPECIFICATION MEASUREMENT

Pendulum Speed 19.56 - 28.38 F/S 19.90

18 MS 17.26 - 21.26 G 19.88
Pendulum
Deceleration 20 MS 14.00 - 19.00 G 17.19

30 MS 11.00 - 16.80 G 14.90
Max. Pendulum G Above 38 MS 22 G Max 14.83
Deceleration - Time Curve Decay Time to 5 G 38 - 46 MS 46

MAX 81 - 186 DEG. 94
D Plane Rotation TIME 7 - 82 MS 77
Rotation Angle - Time Curve 147 - 174 MS 159
Decay Time to Zero
Moment About Occipital Condyle MIN. -59.8/-39.8 FT LBS -48

TIME 65 - 79 MS 71
Positive Moment - Time Curve Decay Time to 120 - 148 MS 145
Zero

4.9 CHEST IMPACT TESTS
SPECIFICATION MEASUREMENT
Probe Speed 21.6 to 22.4 F/S 21.7
Peak Deflection 2.58 to 2.86 IN. 2.74
Peak Resistive Force 1160 to 1325 LBS. 1301
Internal Hysteresis 69 to 85% 70
5.8 KNEE IMPACT TESTS

LEFT KNEE SPECIFICATION MEASUREMENT
Probe Speed 6.8to 7.8 F/S 6.91
Maximum Force 1664 - 1398 LBS. 1139
RIGHT KNEE SPECIFICATION MEASUREMENT
Probe Speed 6.8 to 7.8 F/S 6.88
Maximum Force 1068 - 1308 LBS. 1168




APPENDIX D

Dummy, Vehicle and Laboratory Calibration Data
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APPENDIX E

Vehicle Owner’s Occupant Restraint System Instructions




WARNING! ==

Driving with the: head restraints

removad isdangerous.Always have

them mounted-when-operating the:
car. Fallure to having them properly”
mounted may increase the chance

and severity of Injury in the event of

a collision.

Seat helts NDOBA-AF
Seat belts are installed in your car for the
protection of the driver and passengers.
Always use the seat belts. In the event of
an accident, injury 1o the driver and
passengers may be reduced if seat beits
are properly used.

NOTE

Legisiationin your state may require seat
belt usage, but even if not required, they
should always be used.The following
pages contain the recommended proce-
dure for fastening, adjusting, and wear-

ing of the belts for comfort and safety.

WARNING!

(1} Never use one seat beit for
more than one occupant.

(2) Never wear the shoulder belt
under the arm or otherwise out
ot position.

Always wear both the seat and
shoulder beltand in the proper
position.

(3) Donotmake any modifications
that could change the eifec-
tiveness of the seat beits.

() Never attempt to repair or
repiace the seat beit assem-
blies on your own.

All repairs and replacements
should be made by an autho-
rized dealer.

Seat unibelt restraint system
NDO0S8-R

Frontseats and both sides oftherear seat
are equipped with a UNIBELT system
which uses a single belt and an emer-
gency locking retractor.

This system is designed to provide
comfort and safety by permitting fuil
extension and automatic retraction of the
belts during normal car operation. A
sensing device inside the belt retractoris
designed to lock the retractor inthe event
of an abrupt change in car motion.

NOTE

For instruction on how ta instail a child
restraint system to the rear seat, see
“Installing a child restraint system to a
UNIBELT" on page 27.

\ T,

G28A021A

Gz28A022A

G28A023A

Unibelt instructions NDOED-AE
1. Get in the car and sit in the narmal
correct posture.

-WARNING! SR
' Tominimize riskof personal injuryin_
" event of a collision or, sudden stop,
~both the driver and’passenger seat-
"backs should always. bein a nearly
“upright position while the caris in
>motion. The protection provided by |
.the “seat belts “may be reduced '

< significantly when the seatback is .

O i s bt
R °

<senger will_siide under  the. belt |

© %résulting in serious injury, when the .

s, ldad
PR R Tt

2. Grasp the movable latch plate and
slide it up the webbing as far as
necessary so that it will be easy to pull
across your body.

After a couple of tries, this will become
an automatic one-handed operation.

.

3. Pull the webbing, and move the

movablelatchplatetowardthe buckle.
This system will notlock up if you stap
or hesitate, so relax and continue to
*buckle-up”.

Push the latch piate into the buckle
until a “click” is heard.
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4. Pull up on the shoulder belt to ensure
that there is no slack in the seat belt.
The seat belt will not tighten during
use; therefore, you can set it once for
safe, comfortable snugness.

WARNING!

Be sure the seat helt portion is fitted
snugly and as low as possible
around the hips, not around the
waist.

Failure to do so may Increase the
chance or severity of injury in the
avent of a collision.

5. Checkthe beltslackness. The belt will
retain the small amount of slack
necessary forcomfortwhenyoureturn
to your normal seating pasition. if the
beit is still too tight, pull out6” or 8" of
webbing, letitreturnto yourchest, and
repeat the above motion.

6. The shoulder belt will allow unre-
stricted movement undernormal con-
ditions. The belt will lock in the event
of an abrupt change in car motion.
Torelease the beilt, push the buttonon
the buckle. To return the beit to its
stowed position, pulithe shoulder belt
down slightly and release immedi-
ately.

WARNING!

Be sure to lock all doors before
driving. Locking the doors and
properly using the seat beits pro-
vided will minimize the risk of injury
or ejection in an accident.

Before weatin

-

Latch plate

When wearing ? l ;g

2
1
G0aco03a 4= G28A005A / G28Fa02A
Adjustable seat belt anchor Rear seat lap belt nscco  Rear seat belt pocket
(front seats) NDOSEC (it so equipped) NOOSI-EA

The seat belt anchor height can be
adjusted.
Maove the seat beit anchor down with the
lock knob depressd. To move the anchor
up, sfide it without depressing the lock
knob.
TERI e eg—t
WARNING. &
'When ad[usting the seat belt ancho b
isetitata positionthat s sufficiently |
high so that the belt will make full |,
“contact with your shoulder but will ;
- not touch your neck. =" 2
e \.

T T

TR Sie oy e,

Center belt

The center belt should be adjusted by
holding the belt and latch plate at right
angles to each other, and then pulling the
belt as illustrated above to a snug fit
around the occupant.

NEVER USE THE SAME LAP BELT ON
MORE THAN ONE PERSON AT A TIME.

NOTE

Thebuckle and plate ofthe centerlap beit
are marked with “CENTER". Be sure to
check the marking before wearing the
center lap beit.

The outboard restraint system buckle
and center restraint system tongue are
not compatible and will not engage with
one another. E-3

When the seat beit is not in use, place it
in the storage pocket.

For compact storage of the plate side
seat belt, coil it around the latch plate.

1- Latch plate
2- Belt
3- Buckle
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Seat beit extender (for Unibelt)
ND06J-AC

Ifthe seatbelt is too short, even when fully
extended, a seat beit extender is avail-
able from your dealer. The extender may
be used for either front seating position.
This extender should only be used if the
existing beit is not long encugh. When
not required, it must be removed and
stowed because the use of the extender
when not required may deactivate the
seat belt locking mechanism.

WARNING!

Persons who can use the standard
seatbeltshould notuse anextender.
Such unnecessary use couid resuit
in serious personal injury in the
event of an accident.

NOTE

Before purchasing a child seat or infant
‘carrier, try installing it in the rear seat to
ensure a good fit. Due to the location of
the seat belt buckles in the seat cushion,
it may be difficult to securely install some
child restraint systems.

Ifthe child restraint system can be pulled
forward easily on the seat cushion after
the belt has been tightened, choose
another child restraint system.

Child restraint

When transporting children in your car,
some type of child restraint system
should be used according to the size of
the child. This is required by law in most
states.

NOOEFFWB

WARNING! - - S -

(1} .Accident. statistics- indicater
' _.that. children are safer. when:
=+t properly restrained In the rear -
"t geat rather tham In the front
~£seat: Accordingly Mitsubishi-
~.Motor Sales of America; Inc. -
.« recommends:- the- child: be-
-restrained inthe-rear.seat;. - -
(2. Holding.a child in your arms is.
- no substitute for a- restraint

system.

Faillure- to use- a proper
restraint system can result in
severe or fatal injury to your
child.

(3) This car is also equipped with

a passenger airbag.
REAR-FACING [NFANT SEATS
SHOULD ONLY BE USED IN
THE REAR SEAT.
In rear-facing infant seats, the
infant's head is closer to the
passenger airbag. The force of
the rapidly inflating airbag
could push the top of the rear
tacing seatagainstthe car seat
back.

Forward facing child seats used In
the front seat must hava the passen-
ger seat moved asfacback from the-
instrument panebas possible.

Infants and smait children

For children smail enough for infant
seats, an infant carrier should be used.
For small children, a child seat should be
used. Both types of seats are generally
available from your authorized dealer or
from most automotive parts and acces-
sory supply outlets.

The child restraint system should be
appropriate for your child’'s weight and
height and praperly fit the car seat. Fora
higher degree of safety, THE CHILD
RESTRAINT SYSTEM SHOULD BE
INSTALLED IN THE REAR SEAT.

When installing a child restraint system,
refer to the instructions provided by the
manufacturer of the restraint system and
follow the directions listed under the
following illustrations.

Failure to da so can resuit in severe or
fatal injury to your child.

When notin use, keep your child orinfant
seat secured with the seat belt or remove
it fromthe car in order to preventinjury to
your child.

G28B00%A

Installing a child restraint system
to the rear center seat

Installation:
1. Fastenthe centerlap beltto securethe
child restraint system.
:‘Vv ‘-mm*ﬁw'vn.'fc‘-'cvmwma
:WARNING!
< For safety, an infan
2face hackward; a child
iface forward. --Zry

t'carrier should
seat should :

PO TR

fo-—T

2. Pull the excess webbing through the
belt's adjustment feature.

3. Push and pull the child restraintin ali
directions to be sure it is secure.

If your child resu anicaystem requires the
use of atop strap refer to "Anchorsforthe
child restraint system” on page 29.

Installing a child restraint syst
to a UNIBELT
(Combination lap/shoulder belt)

M I N N N BN N BN BN BN BN B B E.

Accident statistics indicate that childr
are safer when properly restrainedint
rear seat of a car rather than in the front
seat. For this reason Mitsubishi Mo
Sales of America Inc. recommends
child be restrained in the rear seat.
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Convert the retractor function from

ELR
{emargancy locking retractor)

to

ALR
{automatic locking ratractor)

G28B010A

G28BO11A

Installation:

1. Place the child restraint system in the
seating position as shown in the
illustration.

WARNING!

(1) Rear-facing infant seats must
always be secured in the rear
geat.

{2) Foward facing child seatsused
in the front seat must have the
passenger seat moved as far
backfromthe instrumentpanet
as possibie.

2. Pull the seat beit to it’s fully extended
position. Hold the belt taut (extended)
then, fasten the seat belt around or
through the child restraint system
according to the restraint manufactur-
er's instructions and insert the latch
plate into the buckle. Check that the
webbing is rolled up steadily to
securely fix the restraint system.
When the belt is released, it will be in
the proper ALR position. When the
child restraint system is removed and
the beit released !o its retracted
position, it will automatically prevent
back to ELR.

WARNING! - ...
(1)} Beabsolutsly sureto makethe-
conversion of the retractor

.- frone the. ELEF function. ta the

: -+ ALRfunction. By doing so, the
childrestraintsystemisalways
tightly secured to the seat by
the automatic lock. if the con-
versionto ALR Is not made, the
infant carrier or child seat will
move forward in the event of
suddenbraking oranaccident.

(2) Follow the infant carrier man-
ufacturer’sinstallationinstruc-
tions for attaching the chiid
restraint system to the seat
belt.
Be sure the seat beit is not
twisted.

Iy

Plugs

Mo

Anchor bracket
Metric boit
Rear shelf trim
Anchor nut Spacer
G28B012A

Top strap

G288013A

Anchors for the child restraint
system

If you choose to use a top-strap-
equipped child restraint in the rear seat,
ask your dealer how to attach it.

Your car is provided with anchors to
secure the top strap of a child restraint
system.

The anchor nuts are welded to the back
of the sheet metal of the rear shelf and
concealed by the plugs on the rear shelf
trim.

Before installing the anchor bracket,

remove the plug.

A metric bolt is required to install the
anchor bracket.

NOTE

(1) The bolt provided with the child
restraint system may not be a metric
type. You can damage the anchor
nutson yourcarif you force bolts with
different thread into the anchor nuts.

() Anchoring  hardware (anchor
bracket, metric bolt and spacer) and
installation instructions are available
from authorized dealers.

'~acc|dent or sudden stop T

Hook the top strap to the anchor bracket

and tighten the top sxrap
'WARNING! .
;After instaliation shake the child

- seat back and forth, and side to side
to see that it is positively secured. :

*-If the child restraint system fs not .

\restramed securely, it may cause
TInjury to the child in case of a car_

A

i i AR SALE L R -a.....,.b«..oa



Children who have outgrown child
restraint

Children who have outgrown a child
restraint system should be seated in the
rear seat and wear combination UNI-
BELT. Ifthe shoulder beltcrossesthe face
orneckachild restraintsystemshould be
used according to the size of the child.

WARNING!
A.child should never be left unat-
tended In your car.

G28BA027A

Thelap belt portions of the frontseat belts
has on it a sleeve inside which the seat
beit webbing is folded back over itself in
aloop. This allows itto absorb the energy
ofashock by pullingloose, andreleasing
slack. In the event that the loop inside the
sleeve has come loase, replace the seat
beit.

WARNING! . s 5
“All seat belt assembhes mcluding

“retractors and attaching hardware

*should be. inspected by an autho- !

‘rized dealer after any collision. We :

'tecommendthat all seatbeltassem-;
*‘bties in use’ dunng a collision be;
‘replaced unless the collision was’
*mlnorandthe belts shownodamage

<and contmue to operate properly “i‘i
PO ST S (55

Pregnant woman restraint
ND06G-8C

WARNING!

Mitsubishi Motor Sales of America,
inc. recommends that pregnant
women use the available seat beits.
This will reduce the likelihood of
injury to both the woman and the
unborn child. The lap belt should be
worn across the thighs and as snug
against the hips as possible but not
across.the waist. .

The woman’s doctor should be
consultedifthereare any questions.

Supplemental Restraint Sys-
tem (SAS)

This caris equipped with a Supplemental
Restraint System (SRAS) which includes
driver and front passenger air bags.
The SRS is designed to supplement the
seat belts to provide those occupants
with protection against head and chest
injuries in certain moderate to severe
frontal collisions.

The SRS is NOT a substitute for the seat
belts; seat belt should ALWAYS be worn.

WARNING!

ITIS VERY IMPORTANTTO ALWAYS
“‘WEAR YOUR SEAT BELT EVEN
WITH AN AIR BAG: . g

ND10A-8

(2) Seat belts reduce the rlsk of
injury in rollovers, side or rear
simpact Zcollisions, .zand ~in-
j’ lower-speed frontal collisions,
=.because the air bag ‘is ‘not .
designed to Inflate inth
situations, '.~~. .-,;fg;;

Maintenance and inspection
of seat belts

NDOSH-GA
The webbing used in beits may be
cleaned with a hydrocarbon dry cleaner
or with scap or detergent in water.

Do not attempt to bleach or re-dye beits.
The resuiting color may rub off and
webbing strength could be affected.

Reguilarly check lap belt buckles and
release mechanisms for positive action.

Check thatthe anchor mounting boits are
tight. It the seat belt webbing shows
obvious cuts, protruding broken fibers
causing a local increase in webbing
thickness, or severe fading which indi-
cates weakening by exposure to sun-
light, the seat belt should be replaced.

WARNING!

IT IS VERY IMPORTANT TO BE

PROPERLY SEATED, EVEN WITH

AN AIR BAG:

(1) Air bags inflate very fast, and

with great force.
If you are not properly seated,
the air bag may not protect you
properly, and could cause injury
when deployed.

(2) Before driving, adjust the driv-
er’'s seat as far back as possible
while still maintaining complete
control of the car.

(3) Before driving, adjust the pas-
senger seat as far back as
possible.

'(4) With your seat. beit properly'

-fastened, sit in an upright posi-

tion, with your back agamst the '

‘seat back.
- (8) Do not lean with your head or
'" chestclosetothesteermgwheel
or Instrument panel. P
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WARNINGE - :

.nspected by sl authorized:dealer:'.
.@Thei SRS:warninglight daea:no

SRS servicing ND10C-C
Theentire SAS systemmustbeinspected
by an authorized dealer 10 years after the
car manufacture date shown on the
certification label located on the center
- piltar on the driver's side.

-4'»t.--'=u‘\“w«' i‘?" 4:&
WARNINGE:

RS e

. - Iluminatewhen-you start the car:: : it
@TheSRS warninglightdoeanotgoes- 1} Any maintenance b&“f‘,m’wp
... off afterabout 7 seconds.. - .- (’ on ornear the components o *
»Qm.SRSwamlng_llgm fliuminatess. .%> the~ SRS must-be» performed:: :
whiledeiving., . ..  only by an authorized: dealer. :.
o ... Donotpermitanyoneeisetado
_. service;. inspection;. mainte- .
** ngnce: OF.repair o any SRS
" “ components: or wiring, simi-
\asly; nopartaofthe SRS system-
should: ever be- handled or
. disposed of by anyone-except”
an authorized dealer. :
improper. work on' the SRS
components or wiring could
result in inadvertent deploy-
ment ot the air bags, or could
render the SRS  systenr
inoperative; either situation
could resuit in serious injury.
(2) Do not modify your steering
wheel or any other SRS com-
ponents.Forexample, replace-
ment of the steering wheel, or
modifications to the front
bumper or bady structure can
adversely affect SRS perfor-
mance and lead to possible
injury.

lfanyotfouowlngeoudluo;;soccﬁr,i:
theSASIisnotworking properly,and
you: should-immediataiy: have- [t

EIL DA RRAEO< PPN -

EENEL
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(3) If- your car has received- any
front-end damage; you should
have the SRS systam inspectsd
by amr authorized. dealsr to
ensure it Is.im proper working:
ordes. ' .

NOTE

{1) When you transfer ownership of the
car to some other person, we urge
you to alert the new owner that it is
equipped with the SRS system and
refer that owner to the applicable
section in this owner's manual.

(2) It you junk or scrap the car, we urge
you to first take the car to an
authorized dealer so that the SRS
system can be rendered safe.

G28GJ14A

G28G0O154

Service and information label

Service and information labels are
attached as shown in the illustration. 3



by B pr R LRI AP Wz'&.mul;::ﬂw.r -
(6}infantsandsmaitchildrenshould:
“iher properiy seateds i a- child:
%malntsysteut See the“Child.
S Festrainta section of this.own-—
Astersmanuak oliino, oo s
TS QREAR=- % FACING. - = CHIE
+HERESTRAINTSE must: NOF- be:
e Zusedintheirontseatofthiscar,
3 3+because the force-ot arinflat-
“‘Ing: passenger air bag could
#r.-k pushthatrestraintintothe seat
2+ back; causing seriouskinjury.
s . Rear-facing; child- restraints.
- "~should only be used inthe rear

"+ 7 seat
CHILD

- @FRONT- FACING
AESTRAINTS should be used
in- the rear seat whenever
possible; if used in the front
seat, adjustthe seatasfarback
as possible.

The air bag deployment produces a
sudden, fairly loud noise, and releases
some smoke and powder, but these
conditions are not injurious, and do not
indicate a fire in the car. Mild disconfort
may result from the deployment of the air
bag due to the sudden inflation of the
device. The driver air bag and the front
passenger air bag are designedto inflate
at the same time. Air bags may not inflate
in certain frontal collisions, even though
the car may be severely damage. -
Such non-inflation does not mean that
somethingis wrong with the SRS system,
but rather that the collision forces were
not severe enough to activate it.

L front impact R front
sensor impact
sensor

Air bag module
(Oriver)

Alr bag modu Front
D'°9“°S“9/(pas"ngw) passanger
unit e G28G011A G28G012A

Driver

How the Supplemental Restraint

System works ND108-C
The SRS includes the following
components:

—Impact sensors
—Diagnostic unit
—SRS warning light
—Air bag modules
—Interconnecting wiring

WARNING!

(1) Do nat attach anything to the
steering wheel padded cover,
such as trim material, badges,
etc.. it might injure the driver if
the air bag inflates. =

(2) Do not. set anything on, or
attach anything to the instru-
ment panel above the glove

- compartment.. It might injure

. ".the passenger if the air bag

“ . inflates. el

(3) Danotattach accessoriestoar

2 . put them in front of the wind-

sghield. - 35 FIETE S s

.-+¥These objects could restrictair .

““bag Inflation or_be huried
iagainstanoccupantandcause
¥ serious Injury. -8 e RUEHIT

2(4). Following the air bag inflation,,

3
val
e

¢

~Znents wilf be hot..Do not touch -
*Ithem after inflation. %~

;_;‘(4):;:he SRS system s designedto _

bags deploy,

‘'several air bag system compo- :

ork only once. After the air

PR SO PP PUIUIE S
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Air bag system

The driver's air bag is located under the
padded cover in the middle of the
steering wheel. The front passenger air
bag is contained in the instrument panel
above the glove compartment.

The air bags are designed to inflate only
in severe frontal collision.

The airbags are notdesigned to inflate in
certain lower-speed frontal collisions, in
rollovers, or in side or rear impact
collisions.

When the impact sensors detect an
impact of sufficient frontal force, their
switches close a circuit which ignites
materials in the inflator to generate
nitrogen gas and inflate the air bags.
The air bags deflate very rapidly after
deployment, so there is little danger of
obscured vision.

G28G009A

SRS warning light

There is a supplemental restraint system
(“SRS") warning light on the instrument
panel. The system checks itself and the
light tells you if there is a problem.

When the ignition key is turned to the
“ON" or “START" position, the warning
light should iltuminate for about 7 sec-

onds and then should go out. This mear-«

the system is ready.



