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SECTION 1
PURPOSE AND SUMMARY OF NCAP TEST

This 35 mph frontal barrier impact test is part of the Composite FY'99 Vehicle Barrier
Impact Testing Program sponsored by the National Highway Traffic Safety Administration
(NHTSA) under Contract No. DTNH22-96-D-12010. 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 208/212/219/301-75 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, 1990. Data for FMVSS No. 212, "Windshield
Mounting", FMVSS No. 219 (Partial), "Windshield Zone Intrusion", FMVSS No. 301-75, "Fuel

System Integrity," as well as occupant performance data are provided herein.

A flat concrete barrier covered with 3/4" plywood was impacted by a 1999 Nissan Altima
4 Door at a velocity of 56.4 kph (35.06 mph). The test was performed at the MGA Proving
Grounds and Crash Test Center on January 13, 1999. 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 16 high
speed cameras. Camera locations and other pertinent camera information can be found in
this report.

Two Part 572E, 50th 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 instrumented with head and chest primary and redundant triaxial
accelerometers, pelvis triaxial accelerometers, a chest displacement transducer, a six axis
neck load cell, right/left femur load cells, right/left lower leg sensors, and right/left foot

accelerometers. Seat belt load cells were also on the driver and passenger shoulder and lap
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belts to measure dummy torso and pelvic section loading. Calibrated ATDs, driver (Serial No.

066), and the right front passenger (Serial No. 065), were used for this test. Certification

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

The 107 channels of data were recorded on 10 computers. Appendix B contains the
vehicle and dummy response data traces.

The driver's head struck the inflated airbag. The driver HIC was 908 and the maximum
chest (CLIP) deceleration over 3 milliseconds was 51.3 g's. The maximum chest compression
was 32 mm. The left and right femur loads were 1770 and 3328 Newtons respectively.

The right front passenger's head struck the inflated airbag. The passenger HIC was
834 and maximum chest (CLIP) deceleration over 3 milliseconds was 49.8 g's. The maximum
chest compression was 35 mm. The left and right femur loads were 3639 and 2588 Newtons
respectively.
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DATA SHEET NO. 1
CRASH TEST SUMMARY

Vehicle Yr/Make/Model/Body Style:_1999/Nissan/Altima/4 Door
NHTSA No.: _MX5200  VIN.:_1N4DL01D7XC148204

Vehicle Test Weight: __1566 _ kgs.
Impact Velocity: _ 56.4  kph Maximum Static Crush: __616 _ mm
Vehicle Rebound: _846 mm

DUMMIES: DRIVER PASSENGER
Serial Number: 066 065
Restraint System: _Airbag and type |l belt Airbag and type |l belt

No. Data Chaninels:___ 40 40

Number of Cameras: 1 Real Time

16 High Speed

Door Opening Data: LF_yes RF_yes LR_yes RR_yes
(without use of tools)

FRONT SEAT(S) DATA DRIVER FRONT PASSENGER
Seat Shift: 2 mm forward; 4 mm forward
Seat Back Movement: None None

VISIBLE DUMMY

CONTACT POINTS: DRIVER PASSENGER
Head to airbag to airbag
Chest to airbag to airbag
Left Knee to dash panel to dash panel

Right Knee to dash panel to dash panel




DATA SHEET NO. 2
GENERAL TEST AND VEHICLE PARAMETER DATA (Cont'd)

Vehicle Yr/Make/Model/Body Style: _1999/Nissan/Altima/4 Door

NHTSA No.: MX5200 VIN.:_1N4DL01D7XC148204
Body color:_Blye_ Date of Manufacture: _10/98
Engine: 4 Cylinders; _ ClUD.; 24 Liters;
X Gas; ___Diesel; ___Turbocharged
___ Longitudinal; X Transverse
Transmission: 4 Speed; __ Manual; X Automatic; X_Overdrive
Final Drive: X FrontWheel; __ Rear Wheel; __ Four Wheel
Odometer Reading: _ 43 miles
Major Option:
X AIC; X _PI/S; X P/B; X P/wdo;
X Pllocks; X Tilt Wheel;, X _Cruise Control: __ABS
Other:

DATA RECORDED FROM VEHICLE'S TIRE PLACARD:

Tire Pressure (at capacity): Front_207_ kPa (30 Psi) Rear_200 kPa (29 Psi)
Recommended Tire Size:__P195/65R15

Recommended Cold Tire Pressure: Front_207_kPa (30 Psi) Rear_200 kPa (29 Psi)

Tires on Vehicle: __P195/65R15 Manufacturer:__General

Number of Occupants: 2 Front; 3 Rear; __ 3rdSeat; 5 TOTAL
Type of Front Seats: X Bucket, __ Bench; __ Split Bench

Type of Front Seat Back: __ Fixed; X_Adj. With; __Power; X Lever
Vehicle Capacity Weight (VCW) = _390.1 kg. (A)

No. of Occupants x 68.0 kg. = _340.0 kg. (B)

Rated Cargo Weight (RCW)A-B= _ 50.1 kg.

GVWR __1809.9 kg. GAWR: Front _976.1 kg.; Rear _845.1 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 =__419.6 kg Right Rear =__259.5 kg

Left Front =__432.7 kg Left Rear = 250.4 kg

TOTAL FRONT WEIGHT =__852.3 kg (62.6 % of Total Vehicle Weight)
TOTAL REAR WEIGHT =__509.9 kg (37.4 % of Total Vehicle Weight)
TOTAL UNLOADED DELIVERED WEIGHT (UDW) =_1362.2 kg

CALCULATION FOR TARGET TEST WEIGHT:

UDW = Unloaded Delivered Weight 1362.2 kg

VCW = Vehicle Capacity Weight _390.1 kg

DSC = Designated Seating Capacity = _5_

RCW =VCW - 68 (DSC) =_50.1_kg*

Target Test Weight = UDW + RCW + (2 dummies x 78.0 kg/dummy)
Target Test Weight =__1568.3 _ kg

WEIGHT OF TEST VEHICLE WITH REQUIRED DUMMIES AND CARGO:

Right Front =_464.0 kg Right Rear=__317.1 kg

Left Front =__475.4 Kg Left Rear =___309.8 kg

TOTAL FRONT WEIGHT =__939.4 kg (.60.0 % of Total Vehicle Weight)
TOTAL REAR WEIGHT 626.9 kg (40.0 % of Total Vehicle Weight)
TOTAL TEST WEIGHT 1566.3 kg

Weight of ballast secured in vehicle trunk area =_0 kg

Vehicle components removed to meet target weight:_Spare tire, jack, rear bumper,

muffler. rear seat, taillights, and trunk interior components

VEHICLE ATTITUDE (all dimensions in mm):

Delivered Attitude: RF_706 LF_710 RR__692 LR_ 693

Test Attitude: RF_691 LF_691 RR_668 @ LR_667

Post Test RF_652 LF_733 RR_636  LR_G6G75

Wheel Base:__ 2630 mm; C.G.=_1053 _mm rearward of front wheel C/L
Remarks: __

* 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)

FUEL SYSTEM DATA:
Fuel System Capacity From Owner's Manual = _ 59.8 liters
Usable Capacity Figure Furnished by COTR = __ 59.8 liters
Test Volume Range (92 to 94% of Usable Capacity) = _55.0 to _56.2 liters
ACTUAL TEST VOLUME = _55.2 liters
Test Fluid Type: _Stoddard Solvent ; Spec. Grav. = 077

Kinematic Viscosity = _1.788 centistrokes;  Color = Purple

Type of Fuel Pump; Electric_X_; Mechanical ____
Does Electric Pump operate with ignition switch “ON” & engine “Off'?
Yes _X_ No



DATA SHEET NO. 3
POST-IMPACT DATA

Vehicle Yr/Make/Model/Body Style: _1999/Nissan/Altima/4 Door
NHTSA No.: _MX5200  VIN.:_1N4DL01D7XC148204

Type of Test: _35 mph Frontal Impact Impact Angle: __0°

Date of Test: January 13, 1999 Time of Test: _6:31 p.m.

- Ambient Temperature:_21.1 °C (70°F) (Spec. Range = 18.8 to 25.6°C)

Temperature in Occupant Compartment: 21.1° C (70°F)
- Windshield Molding Temperature: 21.1°C (70°F)
Required Impact Velocity Range: 55.5 to _57.1 kph

Distance From Front Bumper to Barrier Face When
Entering Speed Trap: 1300 _mm
Exiting Speed Trap: 300 _mm

VEHICLE REBOUND AND CRUSH (mm):

Impact Velocity: primary = 56.4 kph; secondary =__56.6 kph

Vehicle Length: Pre-test = Right_4265 C/L _4460 Left_ 4276
Post-test =Right_3829 C/L_3844 Left__3789
Crush =Right__436 C/L__616 Left_ 487

Distance from front of test vehicle to point of impact (rebound):
Right _777 mm C/L _810 mm Left __950 mm

Average = _846 mm



DATA SHEET NO. 4
TEST VEHICLE INFORMATION
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Front
Post-Test Door Opening  Left Right Left
(without use of tools) yes _yes yes
Front
Seat Movement Left Right
Seat Back Movement _none_ _none_
Seat Shift (mm) 2 mm forward 4 mm forward

Glazing Damage
Backlight/Windshield___windshield cracked

Other Notable Impact Effects:__both frontal airbags deployed



DATA SHEET 5

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

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

Windshield set in rubber molding with glue

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 50% 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 PERCENT
(mm) RETENTION
RIGHT SIDE 2116 2116 100%
LEFT SIDE 2116 2116 100%
TOTAL 4232 4232 100%
AREA OF RETENTION FAILURE: None
—— 15mm

FAILURE DETAILS:

26mm

Width of Molding
Inchicated

12mm

FRONT VIEW




DATA SHEET 6
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 surface of the instrument panel, including padding, and
drawing the locus of points on the inner surface of the windshield contactable 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 %" 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=_1152 mm

B=_454 mm

C= 1460 mm / ‘ B
D=_800 mm ——~ Y
E=_550 mm LOWER EDGE OF PﬁbTEC’“fED zovmsj |

F= 640 mm §< c >
ZERO POINT (0,0)

|
!

DETAILS OF WINDSHIELD GLASS PENETRATION GREATER THAN 1/4"

(Show location of penetration)




DATA SHEET 7
FMVSS NO. 301-75, FUEL SYSTEM INTEGRITY POST IMPACT TEST DATA

FMVSS NO. 301

Test Vehicle NHTSA No.: _MX5200 Test Date: _January 13, 1999
Vehicle Mfgr./Make/Model: __1999/Nissan/Altima/4 Door

Usable Capacity of Vehicle's Fuel Tank:_59.8  Liters
(figure furnished by vehicle manufacturer)

TEST REQUIREMENTS:

Drain the test vehicle's fuel system and operate the engine until the fuel system
is dry. Add Stoddard solvent, which has been dyed purple, until 92-94% of the

stated usable capacity is reached. Operate the engine to assure the Stoddard

solvent is present throughout the entire fuel system.

AMOUNT OF STODDARD SOLVENT ADDED TO VEHICLE'S FUEL TANK:
55.2 Liters which is 92.3 % 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 | MAXALLOWED
1. From impact until vehicle motion ceases 0 oz. 10Z
2. For 5 minute period after vehicle motion ceases 0 oz. 50Z
3. For next 25 minutes 0 oz. 1 0z./1 MIN

SOLVENT SPILLAGE DETAILS: None
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DATA SHEET 8
FMVSS NO. 301 STATIC ROLLOVER DATA SHEET

TEST PHASE: 0°-90° Vehicle NHTSA No.: _MX5200

DETERMINATION OF SOLVENT COLLECTION TIME PERIOD:
Rollover Fixture 90° Rotation Time _ 2 minutes _40 seconds

(Spec. Range = 1 to 3 minutes)

FMVSS 301 Position Held Time + 5 minutes 0 seconds
TOTAL 7 ___minutes _40 seconds
Next whole minute interval 8  minutes

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

ACTUAL TEST VEHICLE SOLVENT SPILLAGE:

0 0 0 0

V.

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

SOLVENT SPILLAGE LOCATIONS(S): None




DATA SHEET 8
FMVSS NO. 301 STATIC ROLLOVER DATA SHEET (Cont'd)

TEST PHASE: 90°- 180° Vehicle NHTSA No.: _MX5200

l. DETERMINATION OF SOLVENT COLLECTION TIME PERIOD:

Rollover Fixture 90° Rotation Time 2 minutes 27 seconds

(Spec. Range = 1 to 3 minutes)

FMVSS 301 Position Hold Time + 5 _minutes 0 seconds
TOTAL 7 minutes 27 seconds
Next whole minute interval 8 minutes

Il. FMVSS 301 REQUIREMENTS:
(1) Time Period

2-1

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:
0 0 0 0

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

IV.  SOLVENT SPILLAGE LOCATIONS(S): None
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DATA SHEET 8
FMVSS NO. 301 STATIC ROLLOVER DATA SHEET (Cont'd)

TEST PHASE: 180° - 270° Vehicle NHTSA No.: _MX5200

rwcv/K R

DETERMINATION OF SOLVENT COLLECTION TIME PERIOD:
Rollover Fixture 90° Rotation Time _ 2 _minutes 26 seconds

(Spec. Range = 1 to 3 minutes)

FMVSS 301 Position Hold Time + 5 minutes 0 seconds
TOTAL _{ _minutes __ 26 seconds
Next whole minute interval _ 8  minutes

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

ACTUAL TEST VEHICLE SOLVENT SPILLAGE:

0 0 0 0

V.

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

SOLVENT SPILLAGE LOCATIONS(S): None
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DATA SHEET 8
FMVSS NO. 301 STATIC ROLLOVER DATA SHEET (Cont'd)

TEST PHASE: 270° - 360° Vehicle NHTSA No.: _MX5200

DETERMINATION OF SOLVENT COLLECTION TIME PERIOD:
- Rollover Fixture 90° Rotation Time 2  minutes 47 seconds

(Spec. Range = 1 to 3 minutes)

- FMVSS 301 Position Hold Time + 5 minutes 0 seconds
TOTAL 7 minutes 47 seconds
B 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

fll.  ACTUAL TEST VEHICLE SOLVENT SPILLAGE:

0 0 0 0

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

IV. SOLVENT SPILLAGE LOCATIONS(S). None




Vehicle Year/Make/Model/Body Style:_1999/Nissan/Altima/4 Door
Vehicle NHTSA No.: _MX5200 Test Date:

DATA SHEET 9

DUMMY INJURY CRITERIA VALUES DATA SHEET

January 13, 1999

2-14

DESCRIPTION UNIT MAXIMUM VALUE
pos. msec. neg. msec.
Pos. 1 Head X G 8.0 200 -75.3 77
Pos. 1 Head Y G 3.5 181 -11.8 86
Pos. 1 Head Z G 29.8 64 -3.6 115
Pos. 1 Head Resultant G 78.3 76 - -
Pos. 2 Head X G 6.7 200 -58.8 87
Pos. 2 Head Y G 6.5 80 -4.8 41
Pos. 2 Head Z G 34.7 77 -3.8 40
Pos. 2 Head Resultant G 67.0 78 -- --
Pos. 1 Chest X G 4.4 184 -52.8 63
Pos. 1 Chest Y G 4.6 90 -8.1 53
Pos. 1 Chest Z G 8.9 49 -9.6 98
Pos. 1 Chest Resultant G 53.3 63 -~ -
Pos. 1 Chest Displacement mm 31.8 81 -- -
Pos. 2 Chest X G 4.9 188 -51.5 77
Pos. 2 Chest Y G 5.5 53 -5.1 94
Pos. 2 Chest Z G 10.2 79 -5.1 116
Pos. 2 Chest Resultant G 52.4 77 -~ --
Pos. 2 Chest Displacement mm 34.7 78 -- -
Pos. 1 Left Femur N 797 53 -1770 62
Pos. 1 Right Femur N 689 52 -3328 59
Pos. 2 Left Femur N 557 102 -3639 59
Pos. 2 Right Femur N 786 53 -2588 61
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DATA SHEET 9
DUMMY INJURY CRITERIA VALUES DATA SHEET (Cont'd)
DESCRIPTION UNIT MAXIMUM VALUE
pos. msec. neg. msec.
Pos. 1 Lap Belt Load N 6543 62 -- -
Pos. 1 Torso Belt Load N 6917 75 - -
Pos. 2 Lap Belt Load N 593 66 - --
Pos. 2 Torso Belt Load N 7268 76 - --
Pos. 1 Upper Neck Fx N 463 81 -211 53
Pos. 1 Upper Neck Fy N 130 175 -224 89
Pos. 1 Upper Neck Fz N 1899 68 -193 21
Pos. 1 Neck Force Resultant N 1923 68 -- --
Pos. 1 Upper Neck Mx Nem 8.6 171 -9.0 119
Pos. 1 Upper Neck My N-m 35.1 68 -16.3 54
Pos. 1 Upper Neck Mz Nem 5.7 103 -2.4 155
Pos. 1 Neck Moment Result Nem 35.5 68 - --
Pos. 2 Upper Neck Fx N 76 15 -621 66
Pos. 2 Upper Neck Fy N 59 41 -139 155
Pos. 2 Upper Neck Fz N 2117 78 -169 20
Pos. 2 Neck Force Result N 2133 78 - -~
Pos. 2 Upper Neck Mx Nem 10.9 86 -6.5 135
Pos. 2 Upper Neck My Nem 19.0 135 -36.0 65
Pos. 2 Upper Neck Mz Nem 4.1 124 -6.3 87
Pos. 2 Neck Moment Result Nem 36.0 65 - --
Pos. 1 Pelvic (X) G * * -62.3 59
Pos. 1 Pelvic (Y) G 7.1 93 -15.9 55
Pos. 1 Pelvic (Z) G 20.8 70 -5.0 200
Pos. 1 Pelvic Resultant G * * - --

* Not Valid After 72 msec.
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DATA SHEET 9
DUMMY INJURY CRITERIA VALUES DATA SHEET (Cont'd)
DESCRIPTION UNIT MAXIMUM VALUE
pos. msec. neg. msec.
Pos. 2 Pelvic (X) G 3.4 144 -61.8 60
Pos. 2 Pelvic (Y) G 6.0 51 -5.4 71
Pos. 2 Pelvic (Z) G * * -- -
Pos. 2 Pelvic Resultant G * * -- -
Pos. 1 Left Upper Tibia Mx Nem 79.4 56 -65.8 53
Pos. 1 Left Upper Tibia My Nem 39.2 55 -188.0 52
Pos. 1 Left Upper Tibia Fz N 722 54 -111 69
Pos. 1 Left Lower Tibia Mx Nem 15.1 44 -208.9 54
Pos. 1 Left Lower Tibia My Nem 75.3 55 -41.4 46
Pos. 1 Left Lower Tibia Fz N 990 52 -69 176
Pos. 1 Right Upper Tibig Mx | Nem 83.9 46 -53.0 91
Pos. 1 Right Upper Tibia My Nem 43.8 71 -419.2 45
Pos. 1 Right Upper Tibia Fz N 2109 45 -53 154
Pos. 1 Right Lower Tibig Mx Nem 39.2 46 -146.4 48
Pos. 1 Right Lower Tibia My Nem 47.6 46 -210.2 60
Pos. 1 Right Lower Tibia Fz N 2839 45 -53 172
Pos. 2 Left Upper Tibia Mx Nem 86.2 58 -42.1 44
Pos. 2 Left Upper Tibia My Nem 137.8 58 -187.1 71
Pos. 2 Left Lower Tibia Fz N 868 47 -81 150
Pos. 2 Left Lower TibiaMx | Nem |  134.8 57 5.2 34
Pos. 2 Left Lower Tibia My Nem 299.2 61 -81.5 44
Pos. 2 Left Lowér Tibia Fz N 1097 47 -78 159
Pos. 2 Right Upper TibiaMx | Nem | 625 51 15.0 151
Pos. 2 Right Upper TibiaMy | Nem 45.3 152 -132.6 40
Pos. 2 Right Upper Tibia Fz N 983 38 -51 150
Pos. 2 Right Lo@er Tibia Mx Nem 46.7 51 -68.2 57
Pos. 2 Right Lower Tibia My Nem 149.8 86 -40.5 46
Pos. 2 Right Lower Tibia Fz N 1154 38 -40 143

* No Valid Data Collected



DATA SHEET 10

DUMMY POSITIONING IN VEHICLE

Vehicle NHTSA No.: MX5200 Vehicle: 1999 Nissan Altima 4 Door

ADJUSTER TYPE:

Passenger: _X_Manual

SEAT TYPE:

Bench Driver:;
_X Bucket
____Split Bench

DRIVER SEAT POSITION

11" detent of 20 detents

Seat back angle _16.3°_(ref. sill)*
Set seven positions back from

the first locking position

_X_Manual
___ Power

Power

BUCKET SEAT BACK TYPE.:
Fixed
_X_Adjustable Reclining

____Fixed

_X_Adjustable Reclining

PASSENGER SEAT POSITION
11" detent of 20 detents

Seat back angle __16.9° (ref. sill)*
Set seven positions back from
the first locking position

Steering column set to mid position. Steering column angle 24.9°

. b]
=

" 13

B8

g

066 DUMMY ID_065

A = Left Door to Driver Centerline _ 409 mm
B = Left Door to Center Passenger Centerline 764 mm
C = Left Door to Right Passenger Centerline 1119 _mm
D = Left Door to Right Door 1528 mm

* Measured at head rest posts

217



DATA SHEET 10
DUMMY POSITIONING IN VEHICLE (Cont'd)

Units (mm)
DRIVER (Serial #066) PASSENGER (Serial #065)
WA?° 9.5°
SWA®° 66° N/A
SCA® 24.9° N/A
SA° 16.3° ** 16.9° **
HZ 164 149
HH 308 317
HW 560 538
HR 250 248
NR 430 Angle 14.4° N/A
CD 535 584
CS 344 N/A
RA 217 N/A
KDL 187 Angle (KDA) 24.1° 184
KDR 158 190 Angle 33.1°
PA° 22.6° 23.9°
TA® 37.1° 56.3°
KK 305 253
ST 529 Angle 5.7° 511 Angle 3.1°
SK* 579 Angle 94.3° 612 Angle 94.1°
SH* 229 Angle 128.2° 242 Angle 120.8°
SHY 255 252
HS 285 278
HD 134 132
AD 109 88

N/A = Not Applicable

* angle measured with respect to vertical

** measured on headrest posts
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FRONT SEAT MEASUREMENTS

SWA* \f ~ AD - Am to Door
7 HD - H-Point to

Door
HR - Head to

Side Header
HS - Headto

Side Window
KK - Kneeto Knes
SHY- Striker to

H-Point

(Y Direction)

CD -
CS - Steering Wheel to Chest
HH - Head to Header

HW - Head to Windshield

HZ - Head to Roof

KDA - Knee to Dash Angle
KDL- Left Knee to Dash

KDR - Right Knee to Dash
NA - Nose to Rim Angle

NR - Nose to Rim

PA - Pelvic Angle

RA - Rim to Abdomen

SA - Seat Back Angle

SCA - Steering Column Angle
SH - Striker to H-Point i
SK - Striker to Knee .
ST - Striker to Head .

SWA' steefing Wheel Angle T : T T N
TA - Tibial Angle VERTICAL LONGITUDINAL PLANES




DATA SHEET 11
SEAT BELT POSITIONING DATA

2-20

DUMMY'S CENTERLINE 4 'D' RING
g niay’ eyl Ny .
|/ N
1/ T8I | /
SHOULDER / | g A\
gglﬁl;sou I} l AN
2 it/ 2
! \
_____ / 41-4» ———--‘I L‘_l {
e o /: Iy
] , bl
PBU ! [ ‘\ :
PBL | [l
l = = |
| i pu- / 7 (I
Y _ i LAP BELT
MALE BLADE — 28 N | || PGRTION
BUCKLE QAL N\ L L
ASSEMBLY 974NE I
1" THICK o~ — & —X—1 |
PLATE M 7| EMERGENCY by
| LOCKING !
— | R OR [} ['REEL
L l L : éc §
> 7 Ll =
NCHORAGE
INBOARD
ANCHORAGE I
" FLOORPAN
FRONT VIEW OF DUMMY

(illustration)

Dimension = mm

DRIVER PASSENGER
A DUMMY DUMMY
PBU - Top ysurface of alum. plate to upper edge 350 335
PBL_--_Top surface of alum. plate to belt lower edge 272 235




DATA SHEET 12
SEAT BELT PERFORMANCE ASSESSMENT TEST DATA

BELT LENGTH DATA:

Length from trim above retractor
reel to "D" ring as measured on
dummy.

Shoulder belt length as measured
on Part 572 Dummy.

Lap belt length as measured

on Part 572 Dummy.

SHOULDER BELT SPOOL-OFF DATA:

As determined by film analysis

As determined mechanically
at Retractor

As determined mechanically
at D-Ring

BELT STRETCH DATA:

Measured electronically

between shoulder belt load cell and
the "D" ring.

Measured mechanically

RETRACTOR LOCK-UP TIME:

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

Driver

184 mm

867 mm

798 mm

Not Recorded

Not Recorded

40 msec.

2-21

Passenger
185 mm

880 mm

782 mm

IN
o
3
3

\l
N
3
3

Not Recorded

Not Recorded

34 msec.



Veh. NHTSA No.: _MX5200

DATA SHEET 13

CAMERA LOCATIONS
Test Date: January 13, 1999
VehicleYear/Make/Model/Body Style:_1999/Nissan/Altima/4 Door

2-22

| CAMERA POSITIONS

CAMERA VIEW ANGLE FILM LENS | SPEE™
POSITION (mm.)* (deg) PLANE | (mm) (fps)
NO. TO HEAD
X Y y4 TARGET
(mm)
1 Real-Time - - - - - 18 32
Left Side View |
2 Left Front View | 1000 | -7930 | 1510 90 7495 25 1005
3 Steering Column | 2080 | -7890 | 1550 90 7455 25 1020
Top
4 Steering Column | 2070 | -7910 | 1030 90 7475 25 1111
Bottom
5 Driver Close-up | 1450 | -10540 | 1410 90 10105 75 1000
6 Driver Angle 4850 | -5350 | 2050 50 1020
7 Onboard Driver 35 1010
8 Onboard 35 1005
Passenger
9 Right Overall 2250 | 7860 1370 90 7415 13 985
10 Right Passenger | 1020 7930 1420 90 7485 25 1183
Half
11 Right Close-up | 1450 | 10160 | 1310 90 9715 75 1093
12 Right Angle 5000 | 5410 1980 50 1282
13 Windshield -380 0 2750 13 901
14 Tap Driver 100 -450 1625 13 858
15 Top Passenger 100 480 1625 13 926
16 Pit Front 980 0 -3195 13 1020
17 Pit Rear 2620 0 -3195 13 1010
e -

* COORDINATES:
+X = film plane rearward of barrier
+Y = film plane to right of monorail centerline
+Z = film plane to above ground level

ORIGIN:

For X and Y it is the Impact Point. For Z it is the Fioor.



CAMERA LOCATIONS (Cont'd)
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CAMERA POSITIONS FOR FRONTAL IMPACTS

r- CONCRETE PAD

CONCRETE
BARRIER? @ 6@ COVERED PHOTO PIT
| .Z
. [1E é
Aad | VEH. f
‘ TOW ROAD

TOP VIEW

‘CONCREI'

E REAL TIME CAMERA

CAMERA FRAME RATES:
#1 =24 fps

All Others = 1,000 fps

MONORAIL

[1e]

COVERED PHOTO PIT

[17]

LEFT SIDE VIEW



DATA SHEET 14

VEHICLE TARGET LOCATIONS

2381

é

-

194 204
l——>r+‘<~—>|

Fa ¥

\ v

Ve N
A

[
o

_1365

BE

,

. 1331

—

873 ‘l‘ .. 891

(DIMENSIONS IN MM)
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. DATA SHEET 15
VEHICLE ACCELEROMETER LOCATION AND DATA SUMMARY

2-25

7 | |
ENGINE— TOP VIEW
REAR SEAT CUSHION
A e
- ° >
| \ |
ENGINE—, | 'DL‘S zY|! }
m 5 S P ! |
l N /Tr)xA%‘ ¥ gaiN
;/:71 I\ TIBNW__,__\' J| - l
ﬁ“ e
DISC BRAKE || | H 3
CAUPER | € = G >
= 2
LEFT SIDE VIEW
Units: (mm)

Dimension | Length ACCEL. NO. ACCELEROMETER DIRECTION
A 361 1and 8 Left Rear Seat Crossmember X
B 361 2and 9 Right Rear Seat Crossmember X
C 3638 3 Top of Engine X
D 3595 4 Bottom of Engine X
E 2876 5 Right Side Brake Caliper X
F 671 6 Instrument Panel X
G 1608 7 Left Side Brake Caliper X
H 275
J 671
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DATA SHEET 16
POST TEST AIRBAG DATA

Number of Vent Holes: Driver _2_; Passenger _2
Size of Vent Holes: Driver 19 mm dia; Passenger _44 mm dia:
Total Vent Area; Driver _5.7 cm? Passenger _30.4 cm?

Deflated Airbag Length and Width Dimensions or, if Round, Diameter
Driver; Length mm, Width mm, Diameter__ 584 mm
Passenger; Length_635 mm, Width _406 mm, Diameter mm

Is the Airbag Tethered?
Driver; _ No; If yes, record length of tether 356 _mm

X Yes;
Passenger, X Yes; __ No, If yes, record length of tether, 483 _mm



STATIC FOOTWELL DEFORMATION

DATA SHEET 17

TEST VEHICLE MEASUREMENTS

Driver's Side

A -
R
[ H—=
’/ |
C
| |
L £ 1
Units = mm
MEASUREMENT PRE TEST POST TEST DIFFERENCE
827 615 212
B 595 442 153
C 470 4901 -21
D 380 380 0
E 1795 1479 216
H 5Q7 482 25
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DATA SHEET 17
TEST VEHICLE MEASUREMENTS (Cont'd)

STATIC FOOTWELL DEFORMATION

Passenger's Side

N

- E -
_ |
4 l
C [
F
D
vl l
\ l
T
Units = mm
MEAS‘UREMENT PRE TEST POST TEST DIFFERENCE
A 805 572 233
B 525 463 62
C 475 427 48
D 369 365 4
E 1700 1495 205
, H h45 297 248
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DATA SHEET 17
TEST VEHICLE MEASUREMENTS (Cont'd)
STATIC PASSENGER COMPARTMENT INTRUSION

CENTERLINE

b

MEASUREMENTS
FROM C-PILLAR
BELT ANCHORAGE

;7 :

D —
W 0
Units = mm

MEASUREMENT PRE TEST POST TEST DIFFERENCE

I 422 334 88

J 658 775 -117

K 1605 1492 113

L 1390 1329 61

M 1525 1461 64

N 1820 1747 73

O 1835 1743 92

P 1580 1547 33

Q 1550 1488 62
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DATA SHEET 17

TEST VEHICLE MEASUREMENTS (Cont'd)
TOE PAN MEASUREMENTS

2 3

(canter,
i pos;ble)

19

2" margin te—2° margin

7
Foot
Rest L J

ar maraln—j & nur‘gln—'

DRIVER PASSENGER
Driver
Location X Y4
Pre-Test | Post-Test Def. Pre-Test | Post-Test Def.
1 605 488 117 -20 -6 14
2 740 568 172 88 154 66
3 735 531 204 82 120 38
4 609 422 187 -30 4 34
5 681 495 186 32 99 67
6 580 403 177 125 185 60
7 620 543 77 47 63 16
Passenger
Location X Z
Pre-Test | Post-Test Def. Pre-Test | Post-Test Def.
1 545 N/A N/A -30 N/A N/A
2 720 522 198 85 168 83
3 730 538 192 87 171 84
4 580 518 62 -19 -14 5
5 670 484 186 50 116 66
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DATA SHEET 17
TEST VEHICLE MEASUREMENTS (Cont'd)

UNDERBODY FLOORBOARD DEFORMATION

DRIVER'S SIDE PASSENGER'S SIDE

4 I 4 ™
M (D AN AN
N N, N, T
F G B C

Ny
G?’”'é? N U
. A J

MEASUREMENT | PRE TEST | POST TEST DIFFERENCE

A 260 250 10

B 218 216

C 213 204

D 258 253

E 231 212 19

F 219 213 6

G 225 224 1

H 231 230 1




DATA SHEET 17

TEST VEHICLE MEASUREMENTS (Cont'd)

2-32

No. | MEASUREMENT DESCRIPTION: Pre-Test | Post-Test Diff.
(mm) (mm) (mm)
X1* | Total Length of Test Vehicle at Centerline 4460 3844 616
X2 | Rear Surface of Vehicle to Front of Engine 3772 3496 276
X3 | Rear Surface of Vehicle to Firewall 3327 3188 139
X4 | Rear Surface to Upr. Leading Edge of Rt. Door 2968 2974 -6
X5 | Rear Surface to Upr. Leading Edge of Left Door 2973 2966
X6 | Rear Surface to Lwr. Leading Edge of Rt. Door 2961 2957 4
X7 | Rear Surface to Lwr. |eading Edge of Left Door 2959 2916 43
X8 | Rear Surface to Upr. Trailing Edge of Rt. Door 1911 1922 -11
X9 | Rear Surface to Upr. Trailing Edge of Left Door 1915 1918 -3
X10_| Rear Surface to Lwr. Trailing Edge of Rt. Door 1914 1911 -3
X11 | Rear Surface to Lwr. Trailing Edge of Left Door 1916 1911 5
X12 | Rear Surface to Bottom of A-Post on Rt. Side 2971 2958 13
X13 | Rear Surface to Bottom of A-Post on Left Side 2972 2958 14
X14 | Rear Surface to Firewall on Right Side 3257 3228 31
X15 | Rear Syrface to Firewall on Left Side 3261 3253 8
X16 | Rear Surface to Steering Column 2527 2529 -2
X17_| Center of Steering Column to A-Post 353 322 31
X18 | Center of Steering Column to Headlining 419 334 85
X19* [ Rear SQrface to ‘Rigrhtj Side of Front Bumper 4265 3829 436
X20* | Rear Surface to Left Side of Front Bumper 4276 3789 487
X21 | Length of Engine Block 520 520 0

* The bumper separated from the vehicle during impact.



DATA SHEET 17
TEST VEHICLE MEASUREMENTS (Cont'd)

REAR DATUM REFERENC

TO EDGE OF DOOR
(EVEN NUMBER FOR
RIGHT SIDE AND
ODD NUMBER FCOR
LEFT SIDE)

LENGTH OF
ENGINE BLOCK

TO TRAILING EDGE
BEHIND DOOR
(RIGHT/LEFT SIDE}

TO LEADING EDGE
IN FRONT OF DOOR
(RIGHT/LEFT SIDE)

TO HEADLINER

)l , — =
=,/

centeroF 4
STEERING

X1
TO ‘A’ POST

REAR DATUM
REFERENCE AT
X14,15 CENTER OF REAR
X16 BUMPER
TO STEERING COLUMN TO BOTTOM OF
‘A’ POST

(RIGHT/LEFT SIDE)

TO FIREWALL (RIGHT/LEFT SIDE)
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DATA SHEET 18

ACCIDENT INVESTIGATION DIVISION DATA
FOR 35 MPH FRONTAL BARRIER IMPACT

Vehicle Make/Model/Body Style:_1999/Nissan/Altima/4 Door
VIN:_1N4DLQ1D7XC148204

Model Year:__1999 ; Build Date:__10/98 ; Test Date: _January 13, 1999

Veh. Size Category:_Mid _; TEST WEIGHT:___1566 kg

Veh. Wheelbase:_2630 mm ; Front Overhang:_ 927 mm; Overall Width: 1760 mm_

ACCELEROMETER DATA:
Location:__As per measurements on pages 2-25

Calibration Procedure:_As per MGA Calibration Procedure

Linearity:_>99.9% _; Integration Algorithm:_ Trapezoidal

Veh: Impact Speed: _56.4 kph ; Time Of Separation: 173 msec
Velocity Change: _65.5 kph
Collision Deformation Classification (CDC) Code: F_(Frontal)

Crush Depth C1=_487 mm L
Dimensions*: C2=_552 mm

C3=_ 596 _ mm
C4=_604 _mm
C5=_561  mm

C6=_436 mm

i
|
Midpoint Of Damage: D = Vehicle Centerline (Longitudinal) °

Length Of Damaged Region: L =__ 1462 mm

* The bumper separated from the vehicle during impact.



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

TABLE OF PHOTOGRAPHS

A-1 - Pre-Test Front View of Test Vehicle

A-2 - Post-Test Front View of Test Vehicle

A-3 - Pre-Test Rear View of Test Vehicle

A-4 - Post-Test Rear View of Test Vehicle

A-5 - Pre-Test Left Side View of Test Vehicle

A-6 - Post-Test Left Side View of Test Vehicle

A-7 - Pre-Test Left Rear Three-Quarter View of Test Vehicle
A-8 - Post-Test Left Rear Three-Quarter View of Test Vehicle
A-Q - Pre-Test Right Side View of Test Vehicle

A-10 - Post-Test Right Side View of Test Vehicle

A-11 - Pre-Test Right Front Three-Quarter View of Test Vehicle
A-12 - Post-Test Right Front Three-Quarter View of Test Vehicle
A-13 - Pre-Test Fuel Filler Cap View

A-14 - Pre-Test Engine Compartment View

A-15 - Post-Test Engine Compartment View

A-16 - Pre-Test Front Underbody View

A-17 - Post-Test Front Underbody View

A-18 - Pre-Test Rear Underbody View

A-19 - Post-Test Rear Underbody View

A-20 - Pre-Test Windshield View

A-21 - Post-Test Windshield View

. A-22 - Pre-Test Driver Dummy Position Left Side View
Photo No.
Photo No.
Photo No.
Photo No.
Photo No.
Photo No.
Photo No.

A-23 - Post-Test Driver Dummy Position Left Side View

A-24 - Pre-Test Driver Dummy Position Left Side View (Door Open)
A-25 - Post-Test Driver Dummy Position Left Side View (Door Open)

A-26 - Pre-Test Driver Seat Position View
A-27 - Post-Test Driver Seat Position View
A-28 - Pre-Test Driver Dummy Knee Position
A-29 - Post-Test Driver Dummy Knee Position



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 (Cont'd)

. A-30 - Post-Test Driver Airbag Contact

. A-31 - Post-Test Driver Knee Contact View

. A-32 - Pre-Test Driver Windshield View

. A-33 - Post-Test Driver Windshield View

. A-34 - Pre-Test Passenger Dummy Position Right Side View
. A-35 - Post-Test Passenger Dummy Position Right Side View

Page No.
A-30
A-31
A-32
A-33
A-34
A-35

- A-36 - Pre-Test Pass. Dummy Position Right Side View (Door Open) A-36
. A-37 - Post-Test Pass. Dummy Position Right Side View (Door Open) A-37

. A-38 - Pre-Test Passenger Seat Position View
A-39 - Post-Test Passenger Seat Position View
A-40 - Pre-Test Passenger Dummy Knee Position
A-41 - Post-Test Passenger Dummy Knee Position
A-42 - Post-Test Passenger Airbag Contact

A-43 - Post-Test Passenger Knee Contact View
A-44 - Pre-Test Passenger Windshield View

A-45 - Post-Test Passenger Windshield View
A-46 - Vehicle Certification Label

A-47 - Tire Placard

A-48 - Vehicle Impact

A-49 - Rollover 90°

A-50 - Rollover 180°

A-51 - Rollover 270°

A-52 - Rollover 360°

A-38
A-39
A-40
A-41
A-42
A-43
A-44
A-45
A-46
A-47
A-48
A-49
A-50
A-51
A-52
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Phota No. A-4 - Post-Test Rear View of Test Vehicle
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Photo No. A-8 - Post-Test Left Rear Three-Quarter View of Test Vehicle
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Photo No. A-12 “Post-Test Right Front Three-Quarter View of Test Vehicle



MaiA deD Jajjid 18nd 1s81-8ld - £)-Y "ON 010yd

A-13

L
k¢

-

ialii




MaIA Jusuedwoy auibug jsa|-aid - #1-y "ON 01oYd

S
<




A-15

MBIA JusLLpedWOo) auiBus 158 1-1S0d - G-V "ON 0j0Ud




A-16

= ° 010
MalA Apoquapun Juosd 1831 -ald - 91~V "ON 0}l

1531-34d

H J




N maip Apoqiapun Juol4 188 |-1S0d - 2L "ON ojoud
<

e * ’ 1531-150 4

: =it

P17
oo | %
...)@ .
& I
L [

gF -

-

s B )




A-18

malA Apogiapun Jeay 1sa1-aid - |-V ON Ojoyd

i "..u..__. ! Hig ' ‘
L g
1 _..___f.’l_ff'.n..r..r _..-.“.f u.‘...b_i.W_M -M-.T—.._- -..h_..-..




= ma1p, Apogispun Jesy 1581 -1s0d - §1-Y "ON 0Joud
<




=
o
<

MBI\ PIBIYSPUIN) 158 1-81d - 0Z-Y "ON 0j0Ud]




MBIA PIBIHSPUIM 188 -1S0d - | Z-V "ON 0loyd

h..hw.-.|hhn_n-

LR



= &&°Y 'ON Cioyd
MBIA BPIS YaT uolisod AWwng Jaaug 1sel-ald - 22 g Y

A-22

-

666




A-23

MBI/ 8pIS a7 Uolisod Awiwing Jaaug 1881 -180d - £Z-Y 'ON 01oUd




(uadp Joog) meiA apig UaT uonIsSod AWwng Jaaugd 18 -ald - #2-Y ‘ON ojoud

=5
o
<




'OpN Oloud
-Gy

<1804

AL 83 ]

OIS0+ Awingg Ja/

Ya7 uon!

) M3BIA BpIS

100Q) mal

(uadgp

cwhk
Vi Ty
- nﬂmm_ N 66y




A-26

MBI/, UOISOH 189S JaAl( 158 1-8id - 9Z-Y "ON 0joUd

00Z2S X IN#
VINILTV NVSSIN 6661
dVON




q...,,._“_. M31/\ UOI)ISO4 Jeas Janl(] 183 1-1S0d - /Z-Y "ON 0loud
& >

BTSS0S TN

___
00ZSXIN# \ \ it
YINILTY NVSSIN 6661
dVIN

._.mm._.l._.mo._

uc 'niodiod yrinasas obw

.ﬁu_ﬁ..hu.“.._. [ \
oot 2y (A

L




N UONISO4 28Uy ALILUNG J8ALQ 1581 -8id - 8Z-Y "ON 0ioUd
3 5




A-29

UONISO4 @auy Alwng Jaal( 159 | =104 - 6Z-Y ‘ON 0104d

NMOTSYAMKE
NN ey
NN 66

A\




1peju0g Bequy Jeau( 15311504 - 08-Y 'ON 0loUd

(=]
)
L)
<




A-31

MBIA 19BIUDD 88Uy JaAl(] 162 | -1S0d - L E-Y "ON-CloUd

#
iEFJ@cmﬂm_‘m_z 6661

Fongg R -ww .-.H.u-s-“QQ

Cltums




MBI/ PIBIUSPUIAN JBALQ 1581 -8ld - ZE-Y "ON 0Joyd

vl L TV V'S

() £ 87 S
Tk g L

|

-




A-33

MBI/ PIBIUSPUIN JoAUQ 15811504 - £6-Y "ON oot

B i s T 1 —1 5O T .

o

{1 LT T

I I I I



MBIA 3PS 1By Uoisod Auiwing JoBuessed 1591-01d - #£-Y "ON 0lold
VIVVIL 1V 1INV OIIN VUV Y

#6661 €1 NV
S5NOUS Fidii SE dVON o

<
%
<

—

*535-3Ud7 5 rw-




A-35

malp epis Wby uonisod Awiwing jabuassed 189 -1S0d -G£~V "ON 0joyd

‘ddO0D HOIVIS3IA VON
INILTY NVYSSIN 6661
00ZSXIN# 666L €1 NV

TVLNOdd HdIN S€ dVON

00z XNy :
VINILTY NVSSIN 6661

dVaN

s ASAl-150d]

L



A-36

(uadp Jo0Q) maip epis By uolsod Awwng ‘ssed 158]-8id - 98-V ON Oloud




(uadQ JooQ) meiA apig Juby uonisod Awing ‘ssed 153 1-150d - /£-Y "ON 0joyd

P~
2
<




A-38

M3IA UoniSod jeas iabussse 158 |-a1d - 88-Y 'ON Cjoud

00ZSXIN#
VINILTY NYSSIN 6661
d7IN

153i~3dd5

uoiniod.od yruoasas nhuws




A-39

MaIA Uonisod jeag lebusssed 15811504 - 8-V "GN 010Ud

¢ -n--IIIIII-..

AN

R \. 42

A — — —_— — —

Dﬁ__..... 4] s
VINILTY NYSSIN ¢




uoijisod sauy Auiung sebuassed 189 -aid - 0FY “ON Cloud

A-40

-

lnrll




A-41

uoijsod aauy Awwng sebusssed 1881-1S0d - L #-V<ON 0loyd

& ,
S,
,'.\

QOZSKWNH
¥ NVYSSIN 6661
YN AYON




joejuon) Beqlly lebusssed 158 1-1504d - Z#Y "ON-O10Ud




A-43

MBIA JOBIUOD 23Uy Jabusssed 159 1-1504 - £~V "ON 010Ud

AR T
002G XIN#

VIWILTV NYSSIN 6661
dWVION

1S31—Isod




M MOIA pIRIUSPUIA JoBuassed 15a1-2id - bb- "ON 0l0Ud

//V OHOYW (f:
wz.,‘.._. / ﬂ//__ A

..ﬂ.ﬂ... =y s
r..-l_..“ =

s e -

-




MBIA PRIYSPUIN JeBusssed 158 1-150d - G-y "0 0104d

e
i
<

A5%4Y1S0O04A4

. | ¥

IS |



|aqe Uoneayia) 8j21Ys/, - 9~y "ON OloUY

WA RE AT N




RIESEd 28ll] - /{-V "ON Ojoud

A-47

e UNGJ ng T3NwvA ny
833y 3g SWVI3G S31 Una
e .“. - “u-“ I_..u.-. ”_.m. u.paHrJ




1edul| spPIYa - 8-V "ON oloud




A-49

=06 187A0||0Y - 8-V 'ON 0]0Yd =

L.

VINLL TV NYSSIN GGG
OOEGXWWN Goahl 11 NYE

|| TVLNOMA Hw 5¢ dvON

..Irnl..h.Hnl_".._..ln... -

L Ll
| _ P aMO9 HOMYISIY YOW
_ﬁ




2081l JaAQjj0Y - 0G-Y "ON 0joyd

A-50

e e

I




M =04 19MN0||0Y - |G- "ON 0j0Ud =

S S R e el




.0OE 19A0|I0Y - ZG-Y 'ON OI0Ud -

- A-52




APPENDIX B
VEHICLE, LOAD CELL BARRIER AND DUMMY RESPONSE DATA



1999 Nissan Altima 4 Door

VEHICLE DATA FILTER CHANNEL CLASS

Head Accelerations 1000 (1650 Hz)
Chest Accelerations 180 (300 Hz)
Vehicle Accelerations 60 (100 Hz)

Barrier Load Cells 60 (100 Hz)
Femur Load Cells 600 (1000 Hz)
Lap and Torso Belts 60 (100 Hz)

Occupant Data

Figure B-1 - Driver Head X Acceleration vs. Time

Figure B-2 - Driver Head Y Acceleration vs. Time

Figure B-3 - Driver Head Z Acceleration vs. Time

Figure B-4 - Driver Head Resultant Acceleration vs. Time
Figure B-5 - Driver Head X Velocity vs. Time

Figure B-6 - Driver Head Redundant X Acceleration vs. Time
Figure B-7 - Driver Head Redundant Y Acceleration vs. Time
Figure B-8 - Driver Head Redundant Z Acceleration vs. Time

Figure B-9 - Driver Head Redundant Resultant Acceleration vs. Time

Figure B-10 - Driver Head Redundant X Velocity vs. Time
Figure B-11 - Driver Neck Force X vs. Time

Figure B-12 - Driver Neck Force Y vs. Time

Figure B-13 - Driver Neck Force Z vs. Time

Figure B-14 - Driver Neck Force Resultant vs. Time

Figure B-15 - Driver Neck Moment X vs. Time

Figure B-16 - Driver Neck Moment Y vs. Time

Figure B-17 - Driver Neck Moment Z vs. Time

Figure B-18 - Driver Neck Moment Resultant vs. Time
Figure B-19 - Driver Chest X Acceleration vs. Time

Figure B-20 - Driver Chest Y Acceleration vs. Time

Figure B-21 - Driver Chest Z Acceleration vs. Time

Figure B-22 - Driver Chest Resultant Acceleration vs. Time
Figure B-23 - Driver Chest X Velocity vs. Time

Figure B-24 - Driver Chest Redundant X Acceleration vs. Time

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

B-6

B-7

B-8

B-9

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
B-24



QOccupant Data: (Cont'd) Page No.

Figure B-25 - Driver Chest Redundant Y Acceleration vs. Time B-25
Figure B-26 - Driver Chest Redundant Z Acceleration vs. Time B-26
Figure B-27 - Driver Chest Redundant Resultant Acceleration vs. Time B-27
Figure B-28 - Driver Chest Redundant X Velocity vs. Time B-28
Figure B-29 - Driver Chest Compression vs. Time B-29
Figure B-30 - Driver Pelvis X Acceleration vs. Time* B-30
Figure B-31 - Driver Pelvis Y Acceleration vs. Time B-31
Figure B-32 - Driver Pelvis Z Acceleration vs. Time B-32
Figure B-33 - Driver Pelvis Resultant Acceleration vs. Time* B-33
Figure B-34 - Driver Pelvis X Velocity vs. Time* B-34
Figure B-35 - Driver Left Femur Force vs. Time B-35
Figure B-36 - Driver Right Femur Force vs. Time B-36
Figure B-37 - Driver Left Upper Tibia Moment X vs. Time B-37
Figure B-38 - Driver Left Upper Tibia Moment Y vs. Time B-38
Figure B-39 - Driver Left Upper Tibia Force Z vs. Time B-39
Figure B-40 - Driver Left Lower Tibia Moment X vs. Time B-40
Figure B-41 - Driver Left Lower Tibia Moment Y vs. Time B-41
Figure B-42 - Driver Left Lower Tibia Force Z vs. Time B-42
Figure B-43 - Driver Right Upper Tibia Moment X vs. Time B-43
Figure B-44 - Driver Right Upper Tibia Moment Y vs. Time B-44
Figure B-45 - Driver Right Upper Tibia Force Z vs. Time B-45
Figure B-46 - Driver Right Lower Tibia Moment X vs. Time B-46
Figure B-47 - Driver Right Lower Tibia Moment Y vs. Time B-47
Figure B-48 - Driver Right Lower Tibia Force Z vs. Time B-48
Figure B-49 - Driver Left Foot Ball Z Acceleration vs. Time B-49
Figure B-50 - Driver Left Heel X Acceleration vs. Time B-50
Figure B-51 - Driver Left Heel Z Acceleration vs. Time B-51
Figure B-52 - Driver Right Foot Ball Z Acceleration vs. Time B-52
Figure B-53 - Driver Right Heel X Acceleration vs. Time B-53
Figure B-54 - Driver Right Heel Z Acceleration vs. Time B-54
Figure B-55 - Driver Shoulder Belt Force vs. Time B-55
Figure B-56 - Driver Lap Belt Force vs. Time B-56

* Not Valid After 72 msec.



Occupant Data: (Cont'd)

Figure B-57 - Passenger Head X Acceleration vs. Time

Figure B-58 - Passenger Head Y Acceleration vs. Time

Figure B-59 - Passenger Head Z Acceleration vs. Time

Figure B-60 - Passenger Head Resultant Acceleration vs. Time
Figure B-61 - Passenger Head X Velocity vs. Time

Figure B-62 - Passenger Head Redundant X Acceleration vs. Time
Figure B-63 - Passenger Head Redundant Y Acceleration vs. Time
Figure B-64 - Passenger Head Redundant Z Acceleration vs. Time
Figure B-65 - Passenger Head Redundant Resultant Acceleration vs. Time
Figure B-66 - Passenger Head Redundant X Velocity vs. Time
Figure B-67 - Passenger Neck Force X vs. Time

Figure B-68 - Passenger Neck Force Y vs. Time

Figure B-69 - Passenger Neck Force Z vs. Time

Figure B-70 - Passenger Neck Force Resultant vs. Time

Figure B-71 - Passenger Neck Moment X vs. Time

Figure B-72 - Passenger Neck Moment Y vs. Time

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

Figure B-74 - Passenger Neck Moment Resultant vs. Time

Figure B-75 - Passenger Chest X Acceleration vs. Time

Figure B-76 - Passenger Chest Y Acceleration vs. Time

Figure B-77 - Passenger Chest Z Acceleration vs. Time

Figure B-78 - Passenger Chest Resultant Acceleration vs. Time
Figure B-79 - Passenger Chest X Velocity vs. Time

Figure B-80 - Passenger Chest Redundant X Acceleration vs. Time
Figure B-81 - Passenger Chest Redundant Y Acceleration vs. Time*
Figure B-82 - Passenger Chest Redundant Z Acceleration vs. Time
Figure B-83 - Passenger Chest Redundant Resultant Acceleration vs. Time*
Figure B-84 - Passenger Chest Redundant X Velocity vs. Time
Figure B-85 - Passenger Chest Compression vs. Time

Figure B-86 - Passenger Pelvis X Acceleration vs. Time

Figure B-87 - Passenger Pelvis Y Acceleration vs. Time

Figure B-88 - Passenger Pelvis Z Acceleration vs. Time*

* No Valid Data Collected
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Occupant Data: (Cont'd)

Figure B-89 - Passenger Pelvis Resultant Acceleration vs. Time*

Figure B-90 - Passenger Pelvis X Velocity vs. Time

Figure B-91 - Passenger Left Femur Force vs. Time

Figure B-92 - Passenger Right Femur Force vs. Time

Figure B-93 - Passenger Left Upper Tibia Moment X vs. Time
Figure B-94 - Passenger Left Upper Tibia Moment Y vs. Time
Figure B-95 - Passenger Left Upper Tibia Force Z vs. Time
Figure B-96 - Passenger Left Lower Tibia Moment X vs. Time
Figure B-97 - Passenger Left Lower Tibia Moment Y vs. Time
Figure B-98 - Passenger Left Lower Tibia Force Z vs. Time
Figure B-99 - Passenger Right Upper Tibia Moment X vs. Time
Figure B-100 - Passenger Right Upper Tibia Moment Y vs. Time
Figure B-101 - Passenger Right Upper Tibia Force Z vs. Time
Figure B-102 - Passenger Right Lower Tibia Moment X vs. Time
Figure B-103 - Passenger Right Lower Tibia Moment Y vs. Time
Figure B-104 - Passenger Right Lower Tibia Force Z vs. Time
Figure B-105 - Passenger Left Foot Ball Z Acceleration vs. Time
Figure B-106 - Passenger Left Heel X Acceleration vs. Time
Figure B-107 - Passenger Left Heel Z Acceleration vs. Time

Figure B-108 - Passenger Right Foot Ball Z Acceleration vs. Time*

Figure B-109 - Passenger Right Heel X Acceleration vs. Time
Figure B-110 - Passenger Right Heel Z Acceleration vs. Time
Figure B-111 - Passenger Shoulder Belt Force vs. Time

Figure B-112 - Passenger Lap Belt Force vs. Time

Vehicle and Barrier Data:

Figure B-113- Left Rear Seat Crossmember X Acceleration vs. Time

Figure B-114 - Left Rear Seat Crossmember X Velocity vs. Time

Figure B-115 - Left Rear Seat Crossmember X Displacement vs. Time
Figure B-116 - Right Rear Seat Crossmember X Acceleration vs. Time

Figure B-117- Right Rear Seat Crossmember X Velocity vs. Time

Figure B-118 - Right Rear Seat Crossmember X Displacement vs. Time

* No Valid Data Collected
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Vehicle and Barrier Data:

Figure B-119 - Top of Engine Block X Acceleration vs. Time

Figure B-120 - Top of Engine Block X Velocity vs. Time

Figure B-121 - Top of Engine Block X Displacement vs. Time

Figure B-122 - Bottom of Engine X Acceleration vs. Time

Figure B-123 - Bottom of Engine X Velocity vs. Time

Figure B-124 - Bottom of Engine X Displacement vs. Time

Figure B-125 - Left Front Brake Caliper X Acceleration vs. Time

Figure B-126 - Left Front Brake Caliper X Velocity vs. Time

Figure B-127 - Left Front Brake Caliper X Displacement vs. Time

Figure B-128 - Right Front Brake Caliper X Acceleration vs. Time

Figure B-129 - Right Front Brake Caliper X Velocity vs. Time

Figure B-130 - Right Front Brake Caliper X Displacement vs. Time

Figure B-131 - Instrument Panel X Acceleration vs. Time

Figure B-132 - Instrument Panel X Velocity vs. Time

Figure B-133 - Instrument Panel X Displacement vs. Time

Figure B-134 - Left Rear Seat Crossmember Redundant X Acceleration vs. Time
Figure B-135 - Left Rear Seat Crossmember Redundant X Velocity vs. Time
Figure B-136 - Left Rear Seat Crossmember Redundant X Displacement vs. Time
Figure B-137 - Right Rear Seat Crossmember Redundant X Acceleration vs. Time
Figure B-138 - Right Rear Seat Crossmember Redundant X Velocity vs. Time
Figure B-139 - Right Rear Seat Crossmember Redundant X Displacement vs. Time
Figure B-140 - Upper Left Barrier Force vs. Time*

Figure B-141 - Upper Center Barrier Force vs. Time*

Figure B-142 - Upper Right Barrier Force vs. Time*

Figure B-143 - Lower Left Barrier Force vs. Time*

Figure B-144 - Lower Center Barrier Force vs. Time*

Figure B-145 - Lower Right Barrier Force vs. Time*

* No Valid Data Collected
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APPENDIX C
DUMMY CONFIGURATION & PERFORMANCE VERIFICATION DATA



C-1
HYBRID Ill DUMMY CONFIGURATION AND PERFORMANCE VERIFICATION DATA

DUMMY NO.: 066 DUMMY CALIBRATION BY: _Tim Michnay

L. CONFIGURATION VERIFICATION DATA

DATE OF VERIFICATION:__ January 10, 1999

DESCRIPTION SPECIFICATION ACTUAL
(Inches) MEASUREMENT
(inches)

A - Total Sitting Height 34.6-35.0 34.8
B - Shoulder Pivot Height 19.9 - 20.5 20.1
C - "H" Point Height 3.3-3.5 3.4

D - "H" Point from Seat Back 53-55 5.4

E - Shoulder Pivot From Backline 3.3-3.7 3.4

F - Thigh Clearance 5.5-6.1 5.9

G - Back of Elbow to Wrist Pivot 11.4 - 12.0 11.7
H - Skull Cap Skin to Backline 1.6-1.8 1.7

| - Shoulder Elbow Length 13.0 - 13.6 13.4

J - Elbow Rest Height 75-8.3 8.1

K - Buttock Knee Length 22.8-23.8 23.5

L - Popliteal Height 16.9-17.9 17.6
M - Knee Pivot Height 19.1 - 19.8 19.5
N - Buttock Popliteal Length 17.8-18.8 18.2
O - Chest Depth at 3rd Rib 8.4-9.0 8.8

P - Foot Length 9.9-10.5 10.4
V - Shoulder Breadth 16.6 - 17.2 16.9
W - Foot Breadth 3.5-42 4.0

Y - Chest Circumference 38.2-39.4 39.1

Z - Waist Circumference 32.9 - 34.1 33.5

Note: (See next page for external dimensions)




HYBRID Ill EXTERNAL DIMENSIONS

SIDE VIEW FRONT VIEW

Note: Figure is referenced to the erect seated
position. The curved lumbar does not allow
the hybrid Ill to be positioned in a perfect
erect attitude.




HYBRID Il DBUMMY CALIBRATION DATA SUMMARY SHEET

DUMMY NO.: _066

VERIFICATION DATE:

DUMMY CALIBRATION BY: _Tim Michnay

January 10, 1999

VERIFICATION LABORATORY TEMPERATURE (66° - 78°): _70°

1.0 HEAD DROP TEST

SPECIFICATION MEASUREMENT
Peak Resultant Acceleration 225-275G 269
Peak Lateral Acceleration 15 G. MAX -14
Is Acceleratiori Curve Unimodel within 10% of peak Yes
2.0 NECKFLEXION TEST
SPECIFICATION MEASUREMENT

Pendulum Speed 22.6 - 23.4 FT/SEC 22.8

10 MS 22.50-27.50 G 24.00
gzgg,‘;'fa”tr}on 20 MS 17.60 - 22.60 G 19.93

30 MS 12.50 - 18.50 G 14.11
Max. Pendulum G Above 30 MS 29.0 G MAX 14.1
Deceleration - Time Curve Decay 34 -42 MS 41
Timeto 5 G

MAX 64 - 78 DEG. 66
D Plane Rotation TIME 57 - 64 MS 59
Rotation Angle - Time Curve 113 - 128 MS 120
Decay Time to Zero
Moment About Occipital MAX. 65 - 80 FT.LBS 67
Condyle TIME 47 - 58 MS 54
Positive Moment - Time Curve Decay 97 - 107 MS 105

Time to Zero




HYBRID Il DUMMY CALIBRATION DATA SUMMARY SHEET (CONT.)

C-4

3.0 NECKEXTENSION TEST
SPECIFICATION MEASUREMENT

Pendulum Speed 19.50 - 20.30 F/S 10.87

10 MS 17.20-2120G 18.73
Sﬁﬁgféi’a’?m 20 MS 14.00 - 19.00 G 15.15

30 MS 11.00-16.00 G 13.64
Max. Pendulum G Above 30 MS 22 G Max 14
Deceleration - Time Curve Decay 38 -46 MS 43
Timeto5G

MAX 81 - 106 DEG. 93
D Plane Rotation TIME 79 .82 MS 78
Rotation Angle - Time Curve 147 - 174 MS 160
Decay Time to Zero
Moment About Occipital MIN. -59.0/-39.0 FT LBS -48.0
Condyle TIME 65 - 79 MS 74
Positive Moment - Time Curve Decay 120 - 148 MS 143
Time to Zero

4.0 CHEST IMPACT TESTS
SPECIFICATION MEASUREMENT

Probe Speed 21.6 t0 22.4 F/S 22.1
Peak Deflection 2.50 to 2.86 IN. 2.67
Peak Resistive Force 1160 to 1325 LBS. 1232
internal Hysteresis 69 to 85% 71%




HYBRID 1ll DUMMY CALIBRATION DATA SUMMARY SHEET (CONT.)

5.0 KNEE IMPACT TESTS

RIGHT KNEE SPECIFICATION MEASUREMENT
Probe Speed v 6.8t0 7.0 F/S 6.9
Maximum Force 1060 - 1300 LBS. 1082

LEFT KNEE SPECIFICATION MEASUREMENT
Probe Speed 6.8t0 7.0 F/S 6.9
Maximum Force 1060 - 1300 LBS. 1073

6.0 HIP JOINT-FEMUR FLEXION TEST
LEFT KNEE SPECIFICATION MEASUREMENT
LEFT RIGHT
Relative Humidity 10 - 70% 14%
Rotation Rate 5-10 DEG/SEC. Yes Yes
30 DEGREE MAX. ROTATION 70 FT-LBF 59 45
150 FT-LBF 40-50 DEGREE MAX. 42° 43°
ROTATION




HYBRID Il DUMMY CONFIGURATION AND PERFORMANCE VERIFICATION DATA

DUMMY NO.:_065 DUMMY CALIBRATION BY: _Tim Michnay

I.  CONFIGURATION VERIFICATION DATA

DATE OF VERIFICATION:___January 10, 1999

DESCRIPTION SPECIFICATION ACTUAL
(Inches) MEASUREMENT
(inches)
_ A - Total Sitting Height 34.6 - 35.0 34.7
B - Shoulder Pivot Height 19.9 - 20.5 20.2
C - "H" Point Height 3.3-3.5 3.4
D - "H" Point from Seat Back 53-56.5 5.4
E - Shoulder Pivot From Backline 3.3-3.7 3.5
F - Thigh Clearance 5.5-6.1 5.8
G - Back of Elbow to Wrist Pivot 114 -12.0 11.6
H - Skull Cap Skin to Backline 1.6-1.8 1.7
| - Shoulder Elbow Length 13.0-13.6 13.5
J - Elbow Rest Height 7.5-8.3 8.0
K - Buttock Knee Length 22.8-23.8 23.4
L - Popliteal Height 16.9-17.9 17.7
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 8.4-9.0 8.9
P - Foot Length 9.9-10.5 10.4
V - Shoulder Breadth 16.6 -17.2 16.8
N W - Foot Breadth 3.5-4.2 4.0
Y - Chest Circumference 38.2-39.4 39.0
N Z - Waist Circumference 32.9 - 34.1 33.8

Note: (See page C-2 for external dimensions)




HYBRID Hl DUMMY CALIBRATION DATA SUMMARY SHEET (CONT.)

DUMMY NO.: _065

VERIFICATION DATE:

DUMMY CALIBRATION BY: _Tim Michnay

VERIFICATION LABORATORY TEMPERATURE (66° - 78°):

1.0 HEAD DROP TEST

SPECIFICATION MEASUREMENT
Peak Resultant Acceleration 225-275G 257
Peak Lateral Acceleration 15 G. MAX 6
Is Acceleration Curve Unimodal within 10% of peak Yes
2.0 NECKFLEXION TEST
SPECIFICATION MEASUREMENT

Pendulum Speed 22.6 - 234 FT/SEC 23.0

10 MS 22.50-27.50G 24.93
penduum 20 MS 17.60 - 22.60 G 20.86

30 MS 12.50 - 18.50 G 14.62
Max. Pendulum G Above 30 MS 29.0 G MAX 14.6
Deceleration - Time Curve Decay 34 - 42 MS 38
Timeto5G

. MAX 64 - 78 DEG. 75

D Plane Rotation TIME 57 - 64 MS 61
Rotation Angle - Time Curve 113 - 128 MS 119
Decay Time {o Zero
Moment About Occipital MAX. 65 - 80 FT.LBS 66
Condyle TIME 47 - 58 MS 51
Positive Moment - Time Curve Decay 97 - 107 MS 106

Time to Zero




HYBRID 1l DUMMY CALIBRATION DATA SUMMARY SHEET (CONT.)

3.0 NECKEXTENSION TEST

SPECIFICATION MEASUREMENT
Pendulum Speed 19.50 - 20.30 F/S 19.79
10 MS 17.20-21.20G 20.75
g‘;ggfggﬁon 20 MS 14.00 - 19.00 G 16.34
30 MS 11.00 - 16.00 G 12.97
Max. Pendulum G Above 30 MS 22 G Max 13
7 Deceleration - Time Curve Decay 38 - 46 MS 41
Timeto5G
MAX 81 - 106 DEG. 101
D Plane Rotation TIME 79 -82 MS 77
7 Rotation Angle - Time Curve 147 - 174 MS 159
Decay Time {o Zero
Moment About Occipital MIN. -59.0/-39.0 FT LBS -49.3
Condyle TIME 65 - 79 MS 73
Positive Moment - Time Curve Decay 120 - 148 MS 139
Time to Zero
4.0 CHESTIMPACT TESTS
SPECIFICATION MEASUREMENT
Probe Speed 21.6t022.4 F/S 22.1
Peak Deflection 2.50 t0 2.86 IN. 2.63
Peak Resistive Force 1160 to 1325 LBS. 1245
Internal Hysteresis 69 to 85% 74%




C-9

HYBRID Hll DUMMY CALIBRATION DATA SUMMARY SHEET (CONT.)

5.0 KNEE IMPACT TESTS

RIGHT KNEE SPECIFICATION MEASUREMENT
Probe Speed 6.8t0 7.0 F/S 6.8
Maximum Force 1060 - 1300 LBS. 1069

LEFT KNEE SPECIFICATION MEASUREMENT
Probe Speed 6.8t0 7.0 F/S 7.0
Maximum Force 1060 - 1300 LBS. 1065

6.0 HIP JOINT-FEMUR FLEXION TEST
LEFT KNEE SPECIFICATION MEASUREMENT
LEFT RIGHT
Relative Humidity 10 - 70% 14%
Rotation Rate 5-10 DEG/SEC. Yes Yes
30 DEGREE ROTATION 70 FT-LBF 69 42
150 FT-LBF 40-50 degree maximum 41° 46°
rotation




APPENDIX D
TEST EQUIPMENT & INSTRUMENTATION CALIBRATION
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APPENDIX E
VEHICLE OWNER'S OCCUPANT RESTRAINT
SYSTEM INSTRUCTIONS



SEAT BELT EXTENDERS

If, because of body size or driving position,
it is not possible to properly fit the lap-
shoulder belt and fasten it, an extender is
available which is compatible with the in-
stalled seat belts. The extender adds ap-
proximatsly 8 inches (200 mm) of length
and may be used for either the driver or front
passenger seating position. See your NIS-
SAN dealer for assistance if an extender is
required.

SEAT BELT MAINTENANCE

® To clean the seat belt webbings, apply
a mild soap solution or any solution rec-
ommended for cleaning upholstery or
carpet. Then wipe with a cloth and allow
the seat belts to dry in the shade. Do not
allow the seat belts to retract until they
are completely dry.

o [f dirt builds up on the shoulder belt
gulde of the seat belt anchors, the seat
belts may retract slowly. Wipe the shoul-
der beit guide with a clean, dry cloth.

® Perlodically check to see that the gseat
belt and the metal components, such
as buckies, tongues, retractors, flexible
wires and anchors, work propery. if
loose parts, deterioration, cuts or other
damage on the webbing is found, the
entire seat belt assembly should be re-
placed.

Seats, restraints and supplemental air bag systems 1-23

ARS1076

ARS1057

ARS1053

3. Position the lap belt low and snug on
the hips as illustrated.

4. Loosen the belt by holding the tongue at
a right angle to the belt, then pull on the

Unfastening the belt

belt. To unfasten the seat belt, press the buttor
on the buckle.
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A

Center marks

e

APDO104

”/

{ NSERT to

ARS1055

ARS1115

TWO-POINT TYPE WITHOUT
RETRACTOR (rear center lap belt)

Selecting the correct set of seat
belts

The center seat belt buckle and tongue are
identified by the word CENTER. The center
seat belt tongue can be fastened only into
the center seat belt buckle.

Checking seat belt operation

(Three-point type seat belt with re-

tractor)

Seat belt retractors are designed to lock
seat belt movement usmg two separate

methods:

1) When the seat belt is pulled quickly from

the retractor.

2) When the vehicle slows down rapidly.
To increase your confidence in the seat

belts, check their operation as follows.

® Grasp the shoulder belt and pull quickly
forward. The retractor should lock and

restrict further belt movement.

If the retractor does not lock during this
check or if you have any questions about
belt operation, see an authorized NISSAN

dealer.

Fastening the seat belts
1. Insert the tongue into the buckle until it

clicks. Both the tongue and the buckie
are marked CENTER.

.

Seats, restraints and supplemental air bag systems

SLIDE to
desired
position

\ r\
APD1013

Shoulder belt height adjustment
(For front seats)

The shoulder belt anchor height should be
adjusted to the position best for you. (See
“Precautions on seat belt usage” earier in
this section.) To adjust, pull out the adjust-
ment button and move the shoulder belt
anchor to the desired position, so the belt
passes over the center of the shoulder. The
belt should be away from your face and
neck, but not falling off of your shoulder.
Release the adjustment button to lock the
shoulder belt anchor into position.

1-20 Seats, restraints and supplemental air bag systems

2. Tighten the belt by pulling the free end of
the belt away from the tongue, then pull
the belt clip to take up the slack.
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Rear

POSITION
fow on the hips

ARS1077

3. Position the lap belt portion low and
snug on the hips as shown.

4. Pull the shoulder belt portion toward the
retractor to take up extra slack.

The front passenger side seat belt and rear
three-point seat belts have a cinching
mechanism for child restraint installation. It
is referred to as the automatic locking
mode.

When automatic locking mode is activated
the seat belt cannot be withdrawn further
until the seat belt tongue is detached from
the buckle and fully retracted. Once re-

tracted, the seat belt is in the emergency
locking mode. See “Child Restraints” later
in this section for more information.

The automatic locking mode should be
used only for child restraint installation.
During normal seat belt use by a passen-
ger, the locking mode should not be
activated. If it is activated it may cause
uncomfortable seat belt tension.

PRESS to
unfasten

ARS1054

Unfastening the seat belts

To unfasten the seat belt, press the button
on the buckle. The seat belt automatically
retracts.

Seats, restraints and supplemental air bag systems 1-19
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Front

N
TAKE UP

__‘f,\
slack POSITION

low on the higs

ARS1053

INSERT to
fasten

ARS1052

THREE-POINT TYPE WITH
RETRACTOR
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Fastening the seat belt
1. Adjust the seat.

2. Slowly pull the seat belt out of the retrac-
tor and insert the tongue into the buckle
until it clicks.

The retractor is designed to lock during
a sudden stop or on impact. A slow
pulling motion permits the seat belt to
move, and allows you some freedom of
movement in the seat.
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SEAT BELTS

Sit upright and well back.

PRECAUTIONS ON SEAT BELT
USAGE

If you are wearing your seat belt properly
adjusted, your chances of being injured or
killed in an accident and/or the severity of
injury may be greatly reduced. NISSAN
strongly encourages you and ail of your
passengers to buckle up every time you
drive, even if your seating position includes
a supplemental air bag.

Most U.S. states and all Canadian prov-
inces and territories, require that seat belts
be worn at all times when a vehicle is being
driven.

Seats, restraints and supplemental air bag systems 1-15



if any of the following conditions occur, the
supplemental air bag needs servicing:

1. The supplemental air bag warning light
does not come on and remain on for 7
seconds and then go off as described.

2. The supplemental air bag warning light
flashes intermittently or remains on.

3. The supplemental air bag warning light
does not come on at all.

Under these conditions, the supplemental
restraint system air bag may not operate
property. It must be checked and repaired.
Take your vehicle to the nearest authorized
NISSAN dealer.

Repair and replacement procedure

The supplemental air bag modules are de-
signed to inflate on a one-time-only basis.
As a reminder, unless it is damaged, the
supplemental air bag light remains illumi-

1-14 Seats, restraints and supplemental air bag systems

WARNING LABELS

nated after inflation has occurred. Repair
and replacement of the supplemental air

bag system should be done only by an -

authorized NISSAN dealer.

To ensure long-term functioning, the
supplemental air bag system must be
inspected 10 years after the date of
manufacture as noted on the certifica-
tion label located on the driver side front
pillar. .

When maintenance work is required on the
vehicle, the supplemental air bag system
and related parts should be pointed out to
the person conducting the maintenance.
The ignition key should always be in the
LOCK position when working under the
hood or inside the vehicle.

SUPPLEMENTAL AIR BAG
WARNING LIGHT

WARNING SRS AIR BAG
The warning labels are
located on the surface

of the sunvisor

APD0513

—c-

b4

AlR
BAG

APD0523

Warning labels about the supplemental air
bag system are placed in the vehicle as
shown in the illustration.

The supplemental air bag waring light,
displaying &i% in the instrument panel,
monitors the circuits of the supplemental air
bag system. The circuits monitored by the
supplemental air bag warning light are the
diagnosis sensor unit, supplemental air bag
modules and all related wiring.

When the ignition key Is in the ON or START
position, the supplemental air bag warning
light illuminates for about 7 seconds and
then turns off. This means the system is
operational.

Seats, restraints and supplemental alr bag systems 1-13
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SUPPLEMENTAL AIR BAG
SYSTEM

Supplemental air bag modules

\ Diagnosis sensor

unit

APD0530

E-6

When selling your vehicle, we request that
you inform the buyer about the supple-
mental air bag system and guide the buyer
to the appropriate sections in this owner’s

The driver supplemental air bag is located in
the center of the steering wheel. The front

__ passenger supplemental air bag is mounted in

the dashboard above the glove box.

These systems are designed to meet op-
tional certification requirements under U.S.
regulations. They are also permitted in
Canada. The optional certification allows air
bags to be designed to inflate somewhat
less forcefully than previously. However, all
of the information, cautions and warn-
ings in this manual still apply and must
be followed.

The supplemental air bag system is de-

signed to inflate in higher severity frontal
collisions, although it may inflate if the
forces in another type of collision are similar
to those of a higher severity frontal impact. It
may not inflate in certain frontal collisions.
Vehicle damage (or lack of it} is not always
an indication of proper supplemental air bag
system operation.

When the supplemental air bag inflates, a
fairly loud noise may be heard, followed by
the release of smoke. This smoke is not
harmful and does not indicate a fire, but
care should be taken not to unintentionally
inhale it, as it may cause iritation and

manual.

choking. Those with a history of breathing
trouble should get fresh air promptly.

The supplemental air bags, along with the
use of seat belts, help to cushion the impact
force on the face and chest of the occupant.
They can help save lives and reduce seri-
ous injuries. However, an inflating supple-
mental air bag may cause facial abrasions
or other injuries. Supplemental air bags do
not provide restraint to the lower body.

Seat belts should be correctly worn and the
driver and passenger seated upright as far
as practical away from the steering wheel or
instrument panel. Since the supplemental air
bags inflate quickly in order to help protect
the front occupants, the force of the supple-
mental air bag inflating can increase the risk
of injury if the occupant is too close to or is
against the supplemental air bag module
during inflation.

The supplemental air bags deflate quickly
after a collision.

The supplemental air bags operate only
when the ignition switch is in the ON or
START position.

Seats, restraints and supplemental air bag systems 1-11
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ARS1046
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Sit upright and well back.

ARS1133

ARS1042
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SUPPLEMENTAL RESTRAINT
SYSTEM (AIR BAG SYSTEM)

This Supplemental Restraint System section
contains important information concerning
the driver and passenger supplemental air
bags. The Supplemental Restraint System
Air Bag can help reduce impact force to the
driver and to the front passenger in certain
frontal collisions. The supplemental air bags
are designed to supplement the crash pro-
tection provided by the driver and front pas-
senger seat belts and are not a substitute

for them. The seat belts should always be.

correctly worn and the driver and front pas-
senger seated a suitable distance away from
the steering wheel and instrument. panel.
(See “Seat belts” for instructions and precau-
tions on seat belt usage later in this section.)
The supplemental air bags operate only
when the ignition switch is in the ON or
START position.
i AT ;
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