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SECTION 1

PURPOSE, TEST PROCEDURE AND SUMMARY OF TEST MX5401
1.1 PURPOSE

This 35 mph (56.3 km/h) frontal barrier impact test is part of the FY' 99 New Car Assessment
Program (NCAP) frontal barrier crash worthiness evaluation program sponsored by the National
Highway Traffic Safety Administration (NHTSA) under Contract Number DTNH22-97-D-02007. The
purpose of this test was to obtain vehicle crashworthiness, occupant restraint system performance data
and lower leg data for frontal barrier impacts. The velocity used in this test was in excess of the current
30 mph (48 km/h) FMVSS 208/212/219/301 requirements.

1.2 TEST PROCEDURE

This 56.3 km/h frontal barrier impact test was conducted in accordance with the Office of
Crashworthiness Standards (OCS) New Car Assessment Program (NCAP) Laboratory Indicant Test
Procedure, dated 01 October 1996 and corresponding KARCO Engineering Test Procedure KTP-001,
dated October 18, 1996. Data was obtained indicant of FMVSS 208, "Occupant Crash Protection",
FMVSS 212, "Windshield Retention"; FMVSS 219, "Windshield Zone Intrusion (Partial)"; and FMVSS
301 "Fuel System Integrity" performance. Procedures for receiving, inspection testing and reporting of
test results are described in the test procedures and are not repeated in this report. ;

The test was conducted at KARCO Engineering on January 8, 1999 at a speed of 55.9 km/h.
The test vehicle was instrumented with seven (7) accelerometers to measure longitudinal axis
accelerations. The driver and passenger's restraint systems were instrumented with four (4) seat belt
load cells to measure lap and shoulder belt tension. The specified impact velocity range was 55.5 to
57.1 km/h. The frontal barrier impact event was documented by one (1) real-time panning motion
picture camera and sixteen (16) high-speed motion picture cameras. The pre- and post-test conditions
were recorded by one (1) real-time motion picture camera. Camera locations and pertinent camera
information is documented in the data sheets. Pre- and post-test photographs of the vehicle and
dummies can be found in Appendix A.

The test vehicle contained two (2) part 572E 50th percentile adult male anthropomorphic test
devices (ATDs). Both ATDs were instrumented with head, chest and, pelvic tri-axial accelerometers,
left/right femur load cells, left/right lower leg sensors and left/right foot accelerometers. In addition,
chest displacement and neck six-axis load and moment sensors were utilized. The ATDs were
positioned in the front outboard seating positions according to the dummy placement procedures
specified in the Laboratory Indicant Test Procedure. Ninety-six channels of data were recorded with a
PC based (TDAS) on-board data acquisition system. The data was digitally sampled at 10,000 samples
per second and processed per section IP11 of the Laboratory Indicant Test Procedure.

The Driver ATD (serial No. 35) and the right-front passenger ATD (serial No.34) were calibrated

one test prior to this NCAP test. Injury criteria were not exceeded by either ATD during this frontal
barrier impact test.

1 KAR99001-08



1.3  SUMMARY OF FRONTAL BARRIER IMPACT TEST .

An immovable barrier was impacted by a 1999 MAZDA PROTEGE DX 4-DOOR SEDAN at a
velocity of 55.9 km/h. The test weight, with two (2) 50™ percentile male ATDs, was 1321 kg. Twenty four
(24) load cell barrier data channels were obtained in conducting the January 8, 1999 NCAP test. The
test vehicle was equipped with a transverse mounted 1.6 liter, 4 cyl. engine and a 5-speed manual
transmission.

The driver's Head Injury Criteria (HIC) was 444.9, the maximum chest deceleration over three
(3) milliseconds was 55.3 g and the left and right femur loads were -5225.4 and -6328.9 Newtons,
respectively. Chest deflection for the driver ATD was —28.0 mm. The driver ATD head contacted the
airbag and headrest, its chest and abdomen contacted the airbag, the left and right knees contacted
the steering column and knee bolster.

The right front passengers HIC was 534.4, maximum chest deceleration over three (3)
milliseconds was 50.3 g and the left and right femur lcads were -5410.7 and —3047.7 Newtons
respectively. Chest deflection for the passenger ATD was -23.4 mm. The passenger ATD head
contacted the airbag, headrest and roof, the chest and abdomen contacted the airbag and both knees
contacted the glovebox.

Seat belt spoolout, measured by on-board pullout potentiometers was 186.0 mm for the driver
ATD and 220.2 mm for the passenger ATD. No data was collected for the driver or passenger on the
shoulder belt stretch.

There was 100 percent windshield retention (minimum 50 percent required for passive restraint
systems), no intrusion into the protected or unprotected zone of the windshield, and no Stoddard
solvent leakage occurred after impact or during any phase of the rollover.

The test vehicle sustained a maximum static crush of 421 mm located to the left of the vehicle
centerline. Both the driver side doors and the passenger side doors opened without the aid of tools.

1.4  GENERAL COMMENTS

The 1998 MAZDA PROTEGE DX 4-DOOR SEDAN passed the requirements of FMVSS 208,
FMVSS 212, FMVSS 219 and FMVSS 301-75. Data pertaining to these standards are presented in
the data sheets.

The vehicle, occupant, camera and measurement data are presented in Section 2. Appendix A
contains the still photograph prints.  Appendix B contains the dummy, vehicle and response data
traces. Appendix C contains Load Cell Barrier information. Appendix D contains the instrumentation
data channel assignments. Appendix E contains the dummy calibration data and Appendix F contains
the owner's manual instructions for the occupant restraint systems.
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SECTION 2.

OCCUPANT AND VEHICLE INFORMATION/DATA SHEETS

Test Vehicle: 1999 MAZDA PROTEGE DX 4-DOOR SEDAN NHTSA No.: MX5401

Test Program: 1999 35 MPH FRONTAL IMPACT Test Date: 1/8/99

CONVERSION FACTORS USED IN THIS REPORT:

2.2 pounds (ib.) 1 kilogram (kg)
1 mile (mi.) = 1.609 kilometer (km)
1 gallon (gal.) = 3.785 liters (L)

7000 Pascal (7 kPa)

1 pound/square inch (psi)
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DATA SHEET NO.1

CRASH TEST SUMMARY
Test Vehicle: 1999 MAZDA PROTEGE DX 4-DOOR SEDAN NHTSA No.: MX5401
Test Program: 1999 35 MPH FRONTAL IMPACT TestDate:  1/8/99
VEHICLE REBOUND
Measurements in mm Left Center Right

Vehicle Rebound

922

862

VEHICLE REBOUND AND STATIC CRUSH; REBOUND ANGLE = 0°

Measurements in mm Left Center Right
Pre-test Measurements 4091 Co4as1s L | 4091
Post-test Measurements 3790 4005 3722
Static Crush -301 ‘ -410 -369
Average -360 ‘
DOOR OPENING AND SEAT TRACK INFORMATION
Driver Passenger
Door Opening ME] : '
(Front) OPEED OPENED
Door Opening OPENED OPENED
(Rear) R
Seat Track Shift i
(mm of shift) NONE: i NONE
Seat Back Failure NONE NONE
DUMMY INFORMATION
Driver Passenger

Dummy Type/No.

0% Male Hybrid Il (S/N 35)

50% Male Hybrid lll (SIN 34)

Data Channels

Visible Contact Points

Head

~ AIR BAG/HEADREST/ROOF

Chest

Abdomen

Left Knee

Right Knee

KARS9001-08




DATA SHEET NO. 2

GENERAL TEST AND VEHICLE PARAMETER DATA

Test Vehicle: 1998 MAZDA PROTEGE DX 4-DOOR SEDAN NHTSA No.:  MX5401
Test Program: 1999 35 MPH FRONTAL IMPACT Test Date: 1/8/99
TEST VEHICLE INFORMATION

Manufacturer MAZDA QQRPORATION VIN JM1BJ2224X0114514
Manufacturing Date < 09/98 Delivery Date 12/17/98
Dealer RQMERO MAZDA " : NHTSA NO. MX5401
Odometer Reading 2>0.0 mi . Fuel Type UNLEADED
Engine Displacement Cylinders © 4
Transmission : “MI\\NUAL Final Drive FRONT
Engine Placement _ TRANSVERSE Color BLACK
Tire Press./Max. Cap. Front 224 kpa Cold Tire Press. Front 224 kpa
Tire Press./Max. Cap. Rear "TT‘”YT‘2244 kpa .‘ Cold Tire Press. Rear 224 kpa
Recommend Tire Size j’:‘lﬁi;‘BSIBSRM Type of Spare TEMP T125/70D14
Tire Size on Vehicle zﬁ'ffl?::‘l§5/65R14,, Manufacturer ~TOYO
GVWR ‘ 4 Cargo Capacity - 45 kg
GAWR Front 830 kg GAWR Rear 750 kg
Air Conditioning YES Power Steering NO
Power Brakes AM/FM/Cassette YES
Disc Brakes (Front) Disc Brakes (Rear) 4 NO
Power Windows Tilt Steering YES,
Anti-lock Brakes {(ABS) Power Seats ' _NO.
Driver Airbag Passenger Airbag . "YE’S» -

VEHICLE CAPACITY DATA:TYPE OF FRONT SEATS

TOTAL NUMBER OF OCCUPANTS

BUCKET SEATS
5 OCCUPANTS x 68 kg. 340 kg
1131 kg

WEIGHT OF VEHICLE AS RECEIVED AT KARCO (with maximum fluids):

KAR99001-08




Data Sheet No. 2... (Continued)

VEHICLE CAPACITY DATA:TYPE OF FRONT SEATS

TOTAL NUMBER OF OCCUPANTS

WEIGHT OF VEHICLE AS RECEIVED AT KARCO (with maximum fluids):

VEHICLE CAPACITY WEIGHT (kg}:
Vehicle Capacity Weight
Occupant Weight

Rated Cargo/Luggage Weight (RCLW)

CALCULATION OF TEST
TARGET WEIGHT (kg):

Total Delivered Weight 1131 kg
RCLW 45 kg
Weight of 2 P572 ATDs 152 kg
TARGET TEST WEIGHT 1328 kg

—_—

385 kg
340 kg
45 kg

BUCKET SEATS
OCCUPANTS x 68 kg. 340 kg
1131 kg
FRONT REAR | TOTAL
Right 339 223 562
Left 341 228 569

Total 680 451 1131

Percent of Total 60.1 39.9 100%

TEST WEIGHT OF VEHICLE WITH 2 ATDs AND BALLAST

FRONT REAR TOTAL
Right 376 286 662
Left 372 287 659
Total 748 573 1321
Percent of Total 56.6 43.4 100%

Weight of Ballast secured in cargo area; 4 kg

Does not include cameras, instrumentation,

and brake abort system.

Vehicle Components Removed For Weight Reduction:

Side mirrors, jack, tools, spare tire

and paneling.
TEST VEHICLE ATTITUDE (mm)
LF RF LR RR
As Delivered 664 667 665 667
As Tested 625 630 627 628
Vehicle Wheelbase: ___2610  mm
FUEL SYSTEM DATA:
Fuel System Capacity From Owner’'s Manual =_49.9 liters
Usable Capacity Figure Furnished by COTR= _499 liters
Test Volume Range (92 to 94% of Usable Capacity) = _45.9 to_46.9 liters
ACTUAL TEST VOLUME = _4€6.4__liters (With entire fuel system filled)
Test Fluid Type = Stoddard Solvent Specific Gravity = ___0.764
Kinematic Viscosity = ___as per ASTM Standard D484-71 Color = Red
Type of Fuel Pump = Electric __X Mechanical
Does electric pump operate with ignition switch “ON” & engine “OFF”? Yes X No

DETAILS OF FUEL SYSTEM:__See manufacturers data.
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DATA SHEET NO. 3

POST IMPACT DATA
Test Vehicle: 1999 MAZDA PROTEGE DX 4-DOOR SEDAN NHTSA No.:
Test Program: 1999 35 MPH FRONTAL IMPACT Test Date:

REQUIRED IMPACT VELOCITY RANGE: 55.51 _km/hto __57.11 _km/h
BARRIER IMPACT VELOCITY: (speed traps within 5 feet of impact plane)
TrapNo.1=__559_ km/ TrapNo.2=_5858.8 km/h

Distance from vehicle to barrier - -

A. entering trap = 1524 __mm

B. leaving trap = 305  mm

VEHICLE STATIC CRUSH: (for Frontal and Rear Impacts Only)

Vehicle Length Left Center Right
Pre-test Measurements 4001 | :ﬁfg 4415 |1 4091
(mm) ~ _ ‘-
Post-test Measurements 3790 ; 4005 2 3722
{(mm) g EEb

Static Crush -301 410 e -369
(mm) ‘ :

VEHICLE REBOUND: (from rigid barrier with rotational movement offsets only)

Measurements in mm Left Front | Right Front Left Rear Right Rear
Vehicle Rebound X axis . ONAL N/A - CNIAC
Vehicle Rebound Y axis N/A | NI : N/A
Average Xaxis | N/A - v

Average Yaxis | - NA

MX5401

1/8/99
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DATA SHEET NO. 4

TEST VEHICLE INFORMATION

Test Vehicle: 1999 MAZDA PROTEGE DX 4-DOOR SEDAN NHTSA No.:  MX5401
Test Program: 1999 35 MPH FRONTAL IMPACT Test Date:  1/8/99
1. NOMINAL DESIGN RIDING POSITION -

For adjustable driver and passenger seat backs. Please describe how to
position the inclinometer to measure the seat back angle. Inciude

/:} DEGREES description of the location of the adjustment latch detent if applicable.
Indicate, if applicable, how the detents are numbered (is the first detent

/ llon Of u1n?)‘
UPRIGHT POSITION SEAT BACK Measurement Instructions: A special application tool with pointed

probes was inserted through the fabric to make contact with the rigid

portion of the lower seat frame assembly approximately 13 inches above
INCLINOMETER the pivot point of the seat back. The inclinometer was placed against the
flat surface of the tool and the seat back angle was measured directly
from the dial face. For reference purposes the first detent from the front of
i the seat was identified as number "1".
~ Seat back angle for driver's seat = __14 ° w/seated dummy .taken at
seat back cushion.

ADJUSTER

LEFT SIDE VIEW /

FRONT SEAT ASSEMBLY
Measurement Instructions: A special application tool with pointed~

probes was inserted through the fabric to make contact with the rigid
portion of the lower seat frame assembly approximately 13 inches above
the pivot point of the seat back. The inclinometer was placed against the flat surface of the tool and the seat back
angle was measured directly from the dial face. For reference purposes the first detent from the front of the seat
was identified as number "1",
Seat back angle for passenger's seat = __14° __w/seated dummy, taken at seat back cushion.

2. SEAT FORE & AFT POSITIONS:
Provide instructions for positioning the driver and front outboard passenger seat(s) in the center of fore and aft
travel. For example, provide information to locate the detent in which the seat track is to be locked.

Positioning of the driver's seat; 17 seating positions, set to the 9" detent location from the front

Positioning of the passenger's seat (if applicable)._17 seating positons, set to 9th detent from the front.

3. STEERING COLUMN ADJUSTMENTS:

Steering wheel and column adjustments are made so that the
steering wheel hub is at the geometric center of the locus it
describes when it is moved through its full range of driving
positions. If the tested vehicle has any of these adjustments,
does your company use any specific procedures to determine
the geometric center.

Operational Instructions:
Position No. 1is at_19°
Position No. 2 is at 21°
Position No. 3 is at 23°

LEFT SIDE VIEW \ \
\ 4. SEAT BELT UPPER ANCHORAGE:
STEERING COLUMN ASSEMBLY 4 Positions. placed one notch down from topmost.

8 KARS9001-08



) DATA SHEET NO. 4 (céntinued)
B 5. FUEL TANK CAPACITY DATA

5.1 A. “Usable Capacity" of standard
equipment fuel tank =

VAPOR VOLUME FILLER PIPE VOLUME 49.9 liters

FUEL LINE

USABLE
CAPACITY |
2 C. “Usable Capacity" of vehicle(s) used

7 for certification testing to requirements of
UNUSABLE CAPACITY FMVSS 301=459 to_469 liters.

B. “Usable Capacity" of opticnal
equipment fuel tank =
N/A ___liters.

FILLER CAP

VEHICLE FUEL TANK ASSEMBLY

Operational Instructions:

52 Amount of Stoddard solvent added to vehicle(s) used for certification test(s) = _46.4 liters
53 Is vehicle equipped with electric fuel pump?
Yes _ X No

If YES, explain the vehicle operating conditions under which the fuel pump will pump fuel.

See manufacturers data.
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DATA SHEET NO. 5

DUMMY POSITIONING IN VEHICLE

Test Vehicle: 1999 MAZDA PROTEGE DX 4-DOOR SEDAN NHTSA No.: MX5401
Test Program: 1999 35 MPH FRONTAL IMPACT Test Date:  1/8/99

DUMMY MEASUREMENT FOR FRONT SEAT PASSENGERS

KDA°

Seat Back Angle Lin2

AD
HD
HR
HS
KK

Arm to Door

H-Point to Door

Head to Side Header
Head to Side Window
Knee to Knee

SHY Striker to H-Point

(Y Direction)

CD Chest to Dash

CS Chest to Steering Wheel Hub
HH Head to Header

HW Head 1o Windshield

HZ Head to Roof

KDA Knee to Dash Angle

KDL Left Knee to Dash

KDR Right Knee to Dash

LP
NA
NP
NR
PA
RA
RP
SA

Left Leg to Dash
Nose io Rim Angle
Nose to Dash
Nose to Rim
Pelvic Angle

Rim to Abdomen
Right Leg to Dash
Seat Back Angle

VERTICAL

SCA Steering Column Angle

TRANSVERSE

SH  Striker to H-Point
SK  Siriker to Knee
ST  Striker to Head —
SWASteering Wheel Angle —@—
TA Tibial Angle

TR TorsotoRim
WA Windshield Angle

VERTICAL LONGITUDINAL PLANE

10 KARS9001-08



DATA SHEET NO. 5...(¢ontinued)

DUMMY POSITIONING IN VEHICLE

FRONT SEAT MEASUREMENT TABLE

DRIVER (Serial No. 35_) PASS. (Serial No. __34_)
DISTANCE (mm) ANGLE (°) DISTANCE (mm) ANGLE (°)

WA°

T . @ N N Bkl

SWA®°

o . T

~ SCA®

,Zé///f/’/ = 7 i

SA°

=

HZ

200 90 176 90

HH

277 0 280 0

HW

505 0 538

HR

2 /R ////////////////

cs 260 0 ?%?%/////Z/f/:z/:% //
RA 175 0 7/
KDL 150 ' 22 150 Z////////// ///
KDR 155 7 145

PA° %///////// 22 T 23

TA®

\\\\

i il

KK

340 //////4/}////// 275 %///////4/}/////%

t\\\\

ST

535 77 525 80

SH

240 35 225

SHY

HS

HD

AD

/ o

////////

30 ///@//// /’/%/22 55 7. //‘""gggg 72

\
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DATA SHEET NO. 6

SEAT BELT POSITIONING DATA

Test Vehicle: 1999 MAZDA PROTEGE DX 4-DOOR SEDAN NHTSA No.: MX5401

Test Program: 1999 35 MPH FRONTAL IMPACT TestDate:  1/8/99

SEAT BELT PLACEMENT MEASUREMENTS

Measurement Déscriptibn Units Driver | Passenger
TCI - Dummy centerline to shoulder bolt mm 100
PBU -Top surface of reference to belt upper edge mm 50
PBL - Top surface of reference to belt lower edge mm

Lap Belt tension Newtons e
Shoulder Belt tension N/A | Retractor. | Retractor

SEAT BELT POSITIONING DATA

DUMMY'S CENTERLINE

'D'RING
t / - - AN B
SHOULDER
BELT
PORTION —_ /
PBU
PBL
LAP BELT
MALE BLADE PomnoLN
BUCKLE
ASSEMBLY
1/8" THICK
ALUMINUM
PLATE
LOCKING
RETRACTO REEL
> | Qi It
] DUTBDAR
NCHDBRAGE
INBOARD
ANCHORAGE
FLOORPAN
FRONT VIEW OF DUMMY

12 KARS9001-08



DATA SHEET NO. 7 - VEHICLE ACCELEROMETER LOCATION AND DATA SUMMARY

TEST VEHICLE: ’ 1999 MAZDA PROTEGE DX 4 DOOR SEDAN NHTSA No.: MX5401

TEST PROGRAM: 1999 NHTSA 35 MPH NCAP TEST DATE: 1/8/99

VEHICLE X-AXIS ACCELEROMETER PEAK DATA AND PRE-TEST LOCATIONS

Measurements (mm) Peak Values
No. |Accelerometer Location X Y y4 Unils | Max | Time Min Time
1 |Left Rear X-Member (Pri.) 1465 -660 343] G's 1.0| 129.6] -456 32.4
2 |Right Rear X-Member (Pri.) 1470 657 3451 G's 17| 132.8| -39.6 54.1
3 |Engine Top 3775 340 755] G's 18.9| 34.8( -140.7 25.01*
4 |Engine Bottom 3805 255 140] G's 1.8 7.3 -1184 22.8]*
5 |Left Brake Caliper 3680] -655 310] G's 8.4 31.0f -223.5 36.4}"
6 [Right Brake Caliper 3680 655 310} G's 2.0} 312 -356 26.6}
7 |Instrument Panel 0 0 0] G's 0.0 0.0 0.0 0.0
8 |Left Rear X-Member (Rednt.) 1410| -660 343] G's 0.9f 129.8] -46.6 32.7
Reference Points X - From Rear Surface of Vehicle Y - Vehicle Centerline Z - Ground Plane

*Channels failed, check plots for time of failure.
*Instrument panel accelerometer removed on manufacturers request. _
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VEHICLE ACCELEROMETER LOCATION
AND DATA SUMMARY

5
[Se== 1 —
F 2"
"""""" ' B 8
E1 3 6 |CENTERLINE 8
4 ] Y
) l A
1 F X Z 1.
[ f— R
7
ENGINE —
TOP VIEW

REAR SEAT CUSHION
ASSY. FRONT ATTACHMENT

BRACKET SUPPORT ‘——'\
C

ENGINE

LEFT SIDE VIEW
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DATA SHEET NO. 8 - HYBRID Il ATD INJURY CRITERIA AND SENSOR DATA

TEST VEHICLE: 1999 MAZDA PROTEGE DX 4 DOOR SEDAN NHTSA No.: MX5401

TEST PROGRAM: 1999 NHTSA 35 MPH NCAP . TEST DATE: 1/8/99

HEAD PRIMARY PEAK ACCELERATIONS

Driver Passenger
Location Axis| Units Max | Time Min Time | Max | Time | Min Time
Head CG X G's 15.4] 217.9] -61.4| 66.9 4.7] 250.4/ -56.3 73.2
Head CG Y G's 89| 719 -5.9] 487 4.0 412 -187 94.1
Head CG z G's 26.7| 495 -104] 839 29.4] 60.3 -5.6| 108.8
Head CG Resultant | N/A| G's 61.9] 66.9 60.6] _67.0 NRNEREE

CHEST PRIMARY PEAK ACCELERATIONS

Driver Passenger
Location Axis| Units Max | Time Min Time | Max [ Time | Min Time
Chest CG X G's 2.3} 257.4 -55.1 62.1 2.8 1321 -49.9 70.0
Chest CG Y G's 6.2| 867 -7.8| 557 26| 498 -7.4 88.6
Chest CG Z G's 15.6] 54.4 -7.6| 107.6 23.2| 69.5] -11.1] 1087
Chest CG Resultant__|N/A|  G's 566 .o 5:s| cool

FEMUR PEAK FORCES

Driver Passenger
Location Axis| Units Max Time Min Time Max | Time Min Time
Left Femur Z [Newtons] 918.9] ©54.2| -5225.4f 47.1) 314.5] 37.4|-5410.7 47.5
Right Femur Z [Newtons] 376.2] 39.7| -6328.8] 4591 202.0] 296.6| -3047.7 45.0

SEAT BELT SENSOR PEAK VALUES

Driver Passenger
Location Axis| Units Max Time Min Time Max | Time Min Time
Lap Belt Force N/A |Newtons| 8441.8] 60.7 -20.7] 105.5| 8674.1f 61.2 0.9 0.0
Shoulder Belt Force N/A |Newtons] 4003.7| 75.2 -26.11 118.5] 5698.3] 81.7| -12.8] 2334
Shoulder Belt Spooioutf NA| MM 186.0| 77.7 -0.3 9.3] 2202 779 -0.6 11.5
Shoulder Belt Stretch | N/A| MM/CM |  0.000 0.0] 0.000 0.0] 0.000 0.0f 0.000 0.0}

* No data collected on driver and passenger belt stretch.
HEAD INJURY CRITERA (HIC)

Driver Passenger
Location HIC |AvgG's T T2 HIC |AvgGs| T’ T2
Head CG Primary 4449 | 445 47.7 812 | 5344 | 466 | 58.6 94.5
CHEST CLIP (3MSEC)
Driver Passenger
Location CLIP T T2 CLIP T T2
Chest CG Primary 55.3 61.4 64.4 50.3 68.3 71.3
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TEST VEHICLE:

DATA SHEET NO. 8...(continued)

1999 MAZDA PROTEGE DX 4 DOOR SEDAN

NHTSA No.: MX5401

TEST PROGRAM: 1999 NHTSA 35 MPH NCAP TEST DATE: _1/8/99
PELVIC PEAK ACCELERATIONS

Driver Passenger
Location Axis| Units | Max | Time Min Time Max | Time Min Time
Pelvis X G's 7.9 1022 -94.2] 458 6.2 913} -62.6/ 56.2
Pelvis Y G's 14.5] 90.3 -26.5] 457 9.7] 458 -7.0 63.2
Pelvis Z G's 4.1 230.8 -22.6| 657 2.3| 286.0] -23.9 60.0

UPPER NECK PEAK FORCES AND MOMENTS

Driver Passenger
Location Axis| Unils Max | Time Min Time Max | Time Min Time
Neck Force X [Newtons| 156.3| 224.7| -517.5| 67.9] 4942| 754| -391.7| 126.0
Neck Force Y [Newtons| 203.5] 244.2( -244.1 736 94.0| 2134 -470.2| 1178
Neck Force Z |Newtons| 3121.3] 61.4| -307.7| 256.9] 1578.3| 60.1] -251.1 109.1
Neck Moment X N-m 25.1 63.0 -7.2] 495 259| 856| -34.0, 120.1
Neck Moment Y Nem 36.4] 136.6 -51.4| 694 2711 1354 -18.5 84.1
Neck Moment Z Nem 7.4 1421 -242{ 875 37.7| 102.6] -14.2| 1489

FOOT PEAK ACCELERATIONS

Driver Passenger
Location Axis| Units Max | Time Min Time Max | Time Min Time
Left Foot Aft X | Gs 18.0] 45.2 -68.9] 36.0 35.3] 522 1115 38.8
Left Foot Aft Z G's 11.9] 23.1 -57.8] 349 29.8| 71.3] -114.2 42.4
Left Foot Fore Z G's 17.3] 23.1 -82.4f 257 50.5| 50.7] -128.3 426
Right Foot Aft X G's 129.9] 499/ -140.8] 406 447 789 -62.1 40.0
Right Foot Aft Z G's 109.2] 505 -170.2] 411 41| 183.5] -62.7 43.2
Right Foot Fore z G's 167.9] 52.01 -228.1 37.6 24.0] 51.1 -85.3 43.2

UPPER AND LOWER TIBIA PEAK FORCES AND MOMENTS

Driver Passenger
Location Axis| Units | Max Time | Min Time Max | Time Min Time
Left Lower Moment X Nem 32.1 60.3 -7.6] 806 18.0] 552 -40.6 66.6
Left Lower Moment Y Nem 40.5 79.6 -36.0 35.3] 2789 558 -66.4 42 .1
Left Lower Force Z |Newtons| 4232 57.7| -1879.2| 79.6] 134.8] 130.8|-2833.6 41.8
Left Upper Moment X Nem 88.2] 598 -15.6| 276.1 457 548 -81.4 69.5
Left Upper Moment Y Nem 14.8] 1115 -111.9] 494 47.5] 609 -138.3 41.7
Right Lower Moment X Nem 136.5| 51.2 -22.0f 423 43.2] 595 -8.9 46.8
Right Lower Moment Y Nem 4111 56.6 -89.7| 445 225.7| 81.4| -406] 459
Right Lower Force Z |Newtons| 407.0] 1459] -3956.2| 536] 120.7| 299.9| -2607.4 819
Right Upper Moment X | Nem 75.7] 516 -28.8] 43.1 17.2] 158.3] -22.3 69.9
Right Upper Moment Y Nem 71.8] 515 -231.4| 450 2211 79.8f -113.1 451
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DATA SHEET NO. 8...(continued)

-

TEST VEHICLE: 1999 MAZDA PROTEGE DX 4 DOOR SEDAN NHTSA No.: MX5401
TEST PROGRAM: 1999 NHTSA 35 MPH NCAP TEST DATE: 1/8/99
CHEST PEAK DISPLACEMENTS

Driver Passenger
Location Axis| Units Max Time Min Time Max | Time Min Time
Chest CG X MM 0.1 1.8 -28.0f - 68.2 0.7/ 28.8 -23.4 70.8

HEAD REDUNDANT PEAK ACCELERATIONS

Driver Passenger
Location Axis| Units Max Time Min Time Max Time Min Time
Head CG X G's 14.9] 218.9 -60.4| 66.9 42| 252.1 -56.5 73.2
Head CG Y G's 112 716 -46] 2131 44 390 -19.5 847
Head CG , Z G's 216] 499 -12.3] 75.2 296 60.1 5.9 92.1
Head CG Resultant N/A G's 61.0 66.9 60.7| 676

CHEST REDUNDANT PEAK ACCELERATIONS

Driver Passenger .
Location Axis| Units Max Time Min Time Max Time Min Time
Chest CG X G's 2.9] 257.0 -55.1 62.0 2.3] 137.0 -49.3 69.8
Chest CG Y G's 6.0 858 70| 557 59| 498 -7.6 88.9
Chest CG z G's 13.0] 705 -8.11 107.1 24.3] 694 -9.8 108.0
Chest CG Resultant N/A| G's 56.3] 619 547, 697

REDUNDANT HEAD INJURY CRITERA (HIC)

Driver Passenger
Location HIC | AvgG's T T2 HIC |AvwgGs| T’ T2
Head CG Redundant 4614 | 44.3 47.6 82.8 | 497.8 | 453 56.4 92.3

REDUNDANT CHEST CLIP (3MSEC)

Driver Passenger
Location CLIP T T2 CLIP T T2
Chest CG Redundant 555 66.4 69.4 49.2 68.2 71.2
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DATA SHEET NO. 9

SEAT BELT PERFORMANCE ASSESSMENT TEST DATA

Test Vehicle: 1999 MAZDA PROTEGE DX 4-DOOR SEDAN

Test Program: 1999 35 MPH FRONTAL IMPACT

BELT LENGTH DATA

NHTSA No.:

MX5401

Test Date: ___1 /8/99

Measurement Description Units Driver Passenger
Retractor reel to 'D' ring mm 9
Shoulder belt length as measured on ATD mm

Lap belt length as measured on ATD mm

Remainder of belt on reel , mm

Total belt length for continuous webbing systems mm

SHOULDER BELT SPOOL-OFF DATA

Measurement Description Units Driver Passenger

As determined mechanically mm 19 2720

As determined electronically mm 186/ 2202
BELT STRETCH DATA

Measurement Description Units Driver Passenger

Electronically from shoulder belt load cell and "D" ring mm/cm no da :

Mechanically mm/cm

18
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DATA SHEET NO. 10

SUMMARY OF FMVSS 212 DATA

Test Vehicle: 1989 MAZDA PROTEGE DX 4-DOOR SEDAN

Test Program:

1989 35 MPH FRONTAL IMPACT

Details of windshield mounting (method of retention, type of trim, etc.).
Windshield glass is secured to the vehicle frame with a rubber type adhesive, with rubber molding

along the top and sides with rubber and plastic molding along the bottom.

NHTSA No.:

Test Date:

MX5401

1/8/99

The standard requires that the post test retention measurement be a minimum of 75 percent of the
pretest total periphery measurement for vehicles not equipped with occupant passive restraints and
50 percent for each side of the windshield for vehicles which are equipped with occupant passive

restraints.
WINDSHIELD PERIPHERY MEASUREMENTS
Units Left Side | Right Side Total
Pre-Test mm 2078 © | 2078 1
Percent of retention Percent | 100% | = 100%
Indicate area of retention failure.
INDICATE WIDTH OF MOLDING
) : i
ZERO POINT
FRONT VIEW OF WINDSHIELD
Width of molding: Top: _10 _mm, Sides:__10 mm, Bottom:_0 mm

Temperature of windshield molding during test:_21.1 °C

19
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DATA SHEET NO. 11
WINDSHIELD ZONE INTRUSION FMVSS 219 (PARTIAL) DATA

Test Vehicle: 1999 MAZDA PROTEGE DX 4-DOOR SEDAN NHTSA No.. MX5401
Test Program: 1999 35 MPH FRONTAL IMPACT TestDate:  1/8/99
)
< A g
Item
A
B
ZERO POINT C
FRONT VIEW OF WINDSHIELD D
E
F
Provide all dimensions necessary to reproduce the protected area.
AREA OF PROTECTED ZONE FAILURES
A. Provide coordinates of the area that the protected zone was penetrated more than
0.25 in. by a vehicle component other than one which is normally in contact with the
windshield.
X Y
NA | NA
‘N/A - N/A
N/A CNA
B. Provide coordinates of the area beneath the protected zone template that the inner

surface of the windshield was penetrated by a vehicle component.
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DATA SI-‘lEET?'NO. 12

FMVSS 301 FUEL SYSTEM INTEGRITY POST IMPACT DATA

Test Vehicle: 1999 MAZDA PROTEGE DX 4-DOOR SEDAN NHTSA No.:  MX5401
Test Program: 1999 35 MPH FRONTAL IMPACT Test Date:  1/8/99
Test Time:_1:05 PM Temperature at Time of Impact: 12.7° C

STODDARD SOLVENT SPILLAGE MEASUREMENT:

A From impact until vehicle motion ceases - -
Actual = 0.0 oz. (Maximum Allowable = 1 ounce)
B. For 5 minute period after vehicle motion ceases - -
Actual = 0.0 oz. (Maximum Allowable = 5 ounces)
C. For next 25 minutes - -
Actual = 0.0 oz. (Maximum Allowable = 1 oz./minute)
D. Provide Spillage Details: No leakage occurred.
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DATA SHEET NO. 13

FMVSS 301 STATIC ROLLOVER DATA SHEET

Test Vehicle: 1999 MAZDA PROTEGE DX 4-DOOR SEDAN

Test Program:

Time; _1:05 PM__

1999 35 MPH FRONTAL IMPACT

180° TO 270°

Temperature:

12.7°C

0°TO 80°

NHTSA No.:

Test Date:

MX5401

1/8/99

90°TO 180°

N

270°TO 360°

. The specified fixture rollover rate for each 90° of rotation = 60 to 120 seconds.

. The position hold time at each position = 300 seconds (minimum).

Provide details of Stoddard Solvent spillage locations:

No solvent leakage occurred during rollover testing.

TEST
PHASE

Rotatian
Time (sec.)

Hold Time
(sec.)

Spillage
(0z.)

0° TO 90°

90° TO 180°

180° TO 270°

270° TO 360°

22
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DATA SHEET NG..14

VEHICLE MEASUREMENTS

Test Vehicle: 1999 MAZDA PROTEGE DX 4-DOOR SEDAN NHTSA No..  MX5401
Test Program: 1999 35 MPH FRONTAL IMPACT Test Date:  1/8/99

No.| Measurement Description Units | Pre-Test | Post-Test | Difference
1 Total length of vehicle at centerline mm 4415 4005 -410
2 RSOV to front of engine mm 3918 3690 -228
3 RSOV to firewall centerline mm 3441 3260 -181
4 RSOV to leading edge of right door mm 3003 3000 -3

5 RSOV to leading edge of left door mm 3006 2994 -12

6 RSOV to lower leading edge of rightdoor |  mm 2996 2980 -16

7 RSOV to lower leading edge of left door mm 2997 2990 -7

8 RSOV to upper trailing edge of right door | mm 1987 1990 3

9 RSOV to upper trailing edge of left door mm 1992 1991 -1

10 RSOV to lower trailing edge of right door mm 1987 1967 -20
11 RSOV to lower trailing edge of left door mm 1984 1975 -9
12 | RSOV to bottom of right ‘A’ pillar mm 2980 2954 -26
13 RSOV to bottom of left ‘A’ pillar mm 2982 2975 -7
14 RSOV to firewall on right side mm 3311 3225 -86
15 RSOV to firewall of left side mm 3327 3265 -62
16 RSOV to steering column mm 2610 2562 -48
17 Center of steering column to left ‘A’ pillar mm 386 410 24
18 Center of steering column to headlining mm 455 535 80
19 RSOV fo right side of front bumper mm 4091 3722 -369
20 RSOV to left side of front bumper mm 4091 3790 -301
21 Length of engine block mm 285 285 0
RD | RSOV to right side of dash panel mm 2800 2768 -32
CD | RSOV to center of dash panel mm 2868 2810 -58
LD | RSOV to left side of dash panel mm 2800 2795 -5

23
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DATA SHEET NO. 15

CAMERA LOCATIONS

Test Vehicle: 1999 MAZDA PROTEGE DX 4-DOOR SEDAN NHTSA No.:  MX5401
Test Program: 1999 35 MPH FRONTAL IMPACT Test Date: 1/8/99
No.| Camera View Location (mm) Angle|Film Plane| Lens | Speed
X Y i ) to Head | (mm) | (fps)
1 | Right Side, Real Time | 3454 | 10973 | 1245'| 0 | 1651 |Zoom| 24
2 | Left Side, No. 1 1930 | 8280 | 1206 | 1 | 7747 | 13 | 880
3 | Left Side, No. 2 6248 | 1460 | 1 | 5867 | 25 | 910
4| LeftSide, No. 3 2896 | 2121 | 20 | 2896 | 19 | 980 | .
5 | Left Side, No. 4 8306 | 3086 | 16 | 2896 19 | 900
6 | Left Side, No.5 18382 | 2616 | 14 7849 | 19 | 900
7 | Right Side, No. 1 8230 | 864 | 1 | 7772° | 19 [ 900
8 | Right Side, No. 2 8306 | 1518 | 2 | 7798 | 40 | 1000
9 | Right Side, No. 3 2946 | 1975| 15 | 2819 | 19 | 890
10| Right Side, No. 4 7391 | 851 | 3 | 6858 | 35 | 890
11| Overhead Overall 0 | 457 | 90 | NA. | 13 | 850
12 | Front View Driver a7 A | 13| 910
13| Front View, Passenger CN/A | 13 | 900
14| Pit Camera, Engine NA | 10 | 730
15| Pit Camera, Fuel Tank © N/A |12 | 850
16 | Onboard, Driver 1194 | 13 |
17 | Onboard, Passenger 1193 | 13 | =

* X - Barrier Face Y - Monorail
** Cameras did not run.
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Test Vehicle: 1999 MAZDA PROTEGE DX 4-DOOR SEDAN

DATA SHEET NO. 16
REFERENCE PHOTOGRAPH TARGETS

Test Program:

1999 35 MPH FRONTAL IMPACT Test Date:

item

Value

AX

AB

NHTSA No.:

MX5401

1/8/99

AQ

BJ

CL

Bl

DL I

pLI@
2
!

bw

BZ

EX

EF

FG

BF

BY

NY

BF Sl

BN

KY

«FG —»  LEFT SIDE VIEW

«—BF —»e BY

KL

BL

LM

MX

CL/PL

CL/PW

CL/DL

RIGHT SIDE VIEW

CL/DW
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DATA SHEET NO. 17

VEHICLE INTRUSION MEASUREMENTS

Test Vehicle: 1999 MAZDA PROTEGE DX 4-DOOR SEDAN

Test Program:

1999 35 MPH FRONTAL IMPACT

DOOR OPENING WIDTH

NHTSA No.. MX5401

Test Date: 1/8/99

UNITS (mm) LEFT SIDE RIGHT SIDE
MEASUREMENT BC DE GH IJ
PRE-TEST - 923 854 926 870
POST-TEST 912 847 906 - 870
DIFFERENCE -11 -7 =20 0
VEHICLE WHEELBASE CHANGE
UNITS (mm) A= LEFT SIDE WHEELBASE | F = RIGHT SIDE WHEELBASE
PRE-TEST 2610 T 2610
POST-TEST ~ 2605 2530
DIFFERENCE 5 -80

v

v

>

>

27
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Data Sheet No. 17 .....(Continued)

Test Vehicle: 1999 MAZDA PROTEGE DX 4-DOOR SEDAN NHTSA No.: MX5401
Test Program: 1999 35 MPH FRONTAL IMPACT Test Date:  1/8/99
® ® ® 1 ® ® ® 1
® ® g 2 ® ® ® 2
® ® ® ® 3 ® ® ® ® 3
® ® ® ® 4 ® ® ® ® 4
® ® ® ® 5 ® ® ® ® 5
A B Cc D A B Cc D
@ & X
LEFT FRONT SEAT ANCHOR BOLT RIGHT FRONT SEAT ANCHOR BOLT
TO RSOV REFERENCE TO RSOV REFERENCE
DRIVER SIDE FLOOR PLAN PASSENGER SIDE FLOORPAN
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(Data Sheet No. 17 .....Continued)

Test Vehicle: 1999 MAZDA PROTEGE DX 4-DOOR SEDAN NHTSA No.: MX5401

Test Program: 1999 35 MPH FRONTAL IMPACT Test Date: 1/8/99

DRIVER COMPARTMENT INTRUSION (Distances in mm)

REF. DESCRIPTION PRE-TEST POST-TEST
AB DOOR OPENING (INSIDE WINDOW JAM) i 23 o912
CX LOWER LEFT KNEE BOLSTER TO X Y Plogp fini|o 285

DX LOWER RIGHT KNEE BOLSTER TO X 285 260 -
EX BRAKE PEDAL TO X BRI R 4200

FX FOOT REST TO X 810 © 580

GX STEERING COLUMN HUB (CENTER) TO X 85 |0

X = LEFT FRONT SEAT ANCHOR BOLT

cere gt

AB >

. —— —— oX
EX — —

— CX —

— DX —

DRIVER COMPARTMENT
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(Data Sheet No. 17 .....Continued)

" DRIVER SIDE "X"
A B C D
PRE- | POST- | DIFF. | PRE- | POST- | DIFF. | PRE- | POST- | DIFF. | PRE- | POST- | DIFF.
TEST | TEST TEST | TEST TEST | TEST
1 726 602 -124 732 588 -144 731 581 -150
2 826 548 -78 628 534 -94 630 589 -41
3 8§25 538 13 530 526 -4 528 525 -3
4 427 430 3 426 432 6 429 438 9 430 443 13
5 330 335 5 328 340 12 329 340 11 328 340 12
DRIVER SIDE "Z"
B C D
PRE- | POST- | DIFF. | PRE- | POST- | DIFF. | PRE- | POST- | DIFF.
TEST | TEST TEST | TEST TEST | TEST
107 130 23 108 125 17 108 127 19
-1 -65 -64 -2 -74 -72 -3 -85 -82
-55 -140 -85 -58 -150 -92 -63 -130 -67
-54 -142 -88 -60 -153 -93 -61 -140 -79
-60 -145 -85 -65 -142 77 -58 -120 -62
PASSENGER SIDE "X"
A B C D
|| PRE- | POST- | DIFF. | PRE- | POST- | DIFF. | PRE- | POST- | DIFF. | PRE- | POST- | DIFF.
TEST TEST TEST | TEST TEST | TEST TEST | TEST
1 651 525 -126 653 540 -113 653 545 -108 |
2 586 511 -75 593 510 -83 591 517 -74
3 508 490 -18 508 490 -18 507 492 -18 508 500 -8
4 406 400 -6 408 396 -12 406 410 4 408 405 -3
5 305 300 -5 308 301 -5 306 310 4 306 310 4
PASSENGER SIDE "Z"
A B ] D
| | PRE- | POST-| DIFF. | PRE- | POST- | DIFF. | PRE- | POST- [ DIFF. | PRE- | POST- | DIFF.
TEST TEST TEST | TEST TEST | TEST TEST | TEST
1 113 120 7 108 125 17 | 107 130 23
2 43 28 -15 41 32 -9 36 40 4
3 -62 -61 1 -57 -72 -15 -60 -92 -32 -61 -76 -15
4 -62 -41 21 -61 -99 -38 -60 -1011 -951 -60 -82 -22
5 -60 -50 10 -61 -72 -11 -60 -78 -18 -65 -76 -11
DRIVER PASSENGER
PRE | POST | DIFF. PRE POST | DIFF.
RSOV to ancher bolt 2515 | 2520 5 2515 2515 0
Ground level to anchor boit N/A N/A N/A N/A
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DATA SHEET NO. 18
OFFSET BARRIER ORIENTATION

Test Vehicle: 1999 MAZDA PROTEGE DX 4-DOOR SEDAN NHTSA No.:

Test Program: 1999 35 MPH FRONTAL IMPACT Test Date:

NOT APPLICABLE TO THIS TEST

A = VEHICLE WIDTH MEASURED AT WIDEST POINT _N/A _mm
B = 40% OFFSET FROM LEFT EDGE OF VEHICLE __N/A mm
ACTUAL OFFSET DURING TEST__N/A mm =N/A

31
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DATA SHEET NO. 19

ACCIDENT INVESTIGATION DIVISION DATA

Test Vehicle: 1999 MAZDA PROTEGE DX 4-DOOR SEDAN NHTSA No.: MX5401
Test Program: 1999 35 MPH FRONTAL IMPACT Test Date:  1/8/99
VIN: JM1BJ2224X0114514 Wheelbase: 2610 mm  Test Weight; 1321 kg

Vehicle Size Category: MAZDA PROTEGE DX 4-DOOR SEDAN

ACCELEROMETER DATA:

LOCATION: Left and right rear flooy pans
CALIBRATION PROCEDURE: _6 months/ drop test

LINEARITY: _Goed INTEGRATION ALGORITHM: __NHTSA Standard

VEHICLE IMPACT SPEED: _65.9 _ km/h TIME OF SEPARATION: 70.5 msec
VELOCITY CHANGE: 65.55 km/h

COLLISION DEFORMATION CLASSIFICATION (CDC) CODE: F (frontal)

IMPACT MODE: Full Frontal

CRUSH DEPTH DIMENSIONS:

c1jj:/3L§ lc4l§\06 C1=__301 mm

( AL 7 C2=_421 mm

C3=__409 mm

C4=__417_ _mm
C5=__406 mm

C6=__369 mm

MIDPOINT OF DAMAGE:___Vehicle Centerline

LENGTH OF DAMAGE REGION:_1531 _mm
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i DATA SHEET NO, 20
DUMMY/VEHICLE TEMPERATURE STABILIZATION

Test Vehicle: 1998 MAZDA PROTEGE DX 4-DOOR SEDAN

NHTSA No.: MX5401
Test Program: 1999 35 MPH FRONTAL IMPACT

Test Date: 1/8/99

!
"'PROTOL
e

MIDNIGHT

'ht",,[‘ e
W SHOING
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PHOTOGRAPHS

KAR9YOO1-Ub



Figure
A-1
A-2
A-3
A-4
A5

A-7
A-8

A9

A-10
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
A-32
A-33

LIST OF PHOTOGRAPHS

Right Front As Received

Left Rear As Received

Vehicle Certification Label

Vehicle Tire Placard

Pre-test Front View

Post-test Front View

Pre-test Left Side View

Post-test Left Side View

Pre-test Right Side View

Post-test Right Side View

Pre-test Right Front View

Post-test Right Front View

Pre-test Left Rear View

Post-test Left Rear View

Pre-test Windshield

Post-test Windshield

Pre-test Engine Compartment
Post-test Engine Compartment
Pre-test Fuel Cap

Post-test Fuel Cap

Pre-test Front Underside

Post-test Front Underside

Pre-test Rear Underside

Post-test Rear Underside

Pre-test Driver Dummy (Front View)
Post-test Driver Dummy (Front View)
Pre-test Driver Dummy (Thru Window)
Post-test Driver Dummy (Thru Window)
Pre-test Driver Dummy (Door Open)
Post-test Driver Dummy (Door Open)
Pre-test Driver Dummy (90° To Vehicle)
Post-test Driver Dummy (90° to Vehicle)

Pre-test Driver Dummy Feet

iii

Page
A-1

A-3
A-4
A-5
A-6
A-7
A-8
A-9
A-10
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
A-32
A-33
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Figure
A-34
A-35
A-36
A-37
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
A-53
A-54
A-55
A-56
A-57
A-58

LIST OF PHOTOGRAPHS...(Continued)

Post-test Driver Dummy Feet and Knee Contact
Pre-test Driver Side Knee Bolster

Post-test Driver Side Knee Bolster

Pre-test Driver Side Floorpan

Post-test Driver Side Floorpan

Post-test Driver Head

Post-test Driver Dummy Contact

Pre-test Passenger Dummy (Front View)
Post-test Passenger Dummy (Front View)
Pre-test Passenger Dummy (Thru Window)
Post-test Passenger Dummy (Thru Window)
Pre-test Passenger Dummy (Door Open)
Post-test Passenger Dummy (Door Open)
Pre-test Passenger Dummy (90° to Vehicle}
Post-test Passenger Dummy (90° to Vehicle)
Pre-test Passenger Dummy Feet

Post-test Driver Passenger Feet and Contact Point
Pre-test Passenger Side Floor Pan

Post-test Passenger Side Floor Pan

Pre-test Passenger Side Knee Bolster

Post-test Passenger Side Knee Bolster and Dummy Contact
Post-test Passenger Head

Post-test Passenger Dummy Contact

Vehicle on Rollover Device

Vehicle During Rotiover

Page
A-34
A-35
A-36
A-37
A-38
A-39
A-40
A-41
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FIGURE A-1. RIGHT FRONT AS RECEIVED
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FIGURE A-2. LEFT REAR AS RECEIVED
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FIGURE A-3.
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FIGURE A-4. VEHICLE TIRE PLACARD
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FIGURE A-5. PRETEST FRONT VIEW
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FIGURE A-6. POST TEST FRONT VIEW

A-B

KAR99001-08



FIGURE A-7. PRETEST LEFT SIDE VIEW
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FIGURE A-8. POST TEST LEFT SIDE VIEW
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FIGURE A-9. PRETEST RIGHT SIDE VIEW
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FIGURE A-10. POST TEST RIGHT SIDE VIEW
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FIGURE A-11. PRETEST RIGHT FRONT VIEW
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FIGURE A-12. POST TEST RIGHT FRONT VIEW
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FIGURE A-13. PRETEST LEFT REAR VIEW
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FIGURE A-14. POST TEST LEFT REAR VIEW

A-14 KARS9001-08



FIGURE A-15. PRETEST WINDSHIELD
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FIGURE A-16. POST TEST WINDSHIELD
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17. PRETEST ENGINE COMPARTMENT

FIGURE A-
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FIGURE A-18. POST TEST ENGINE COMPARTMENT
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FIGURE A-19. PRETEST FUEL CAP
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FIGURE A-20. POST TEST FUEL CAP
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FIGURE A-21. PRETEST FRONT UNDERSIDE
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FIGURE A-22, POST TEST FRONT UNDERSIDE
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FIGURE A-23. PRETEST REAR UNDERSIDE
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FIGURE A-24. POST TEST REAR UNDERSIDE
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FIGURE A-25. PRETEST DRIVER DUMMY (FRONT VIEW)
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FIGURE A-26. POST TEST DRIVER DUMMY (FRONT VIEW)
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FIGURE A-27. PRETEST DRIVER DUMMY (THUR WINDOW)
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FIGURE A-28. POST TEST DRIVER DUMMY (THUR WINDOW)
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FIGURE A-29. PRETEST DRIVER DUMMY (DOOR OPEN)
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FIGURE A-30. POST TEST DRIVER DUMMY (DOOR OPEN)
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FIGURE A-31. PRETEST DRIVER DUMMY (90° TO VEHICLE)
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FIGURE A-32. POST TEST DRIVER DUMMY (90" TC VEHICLE)
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FIGURE A-33. PRETEST DRIVER DUMMY FEET
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FIGURE A-34, POST TEST DRIVER DUMMY FEET AND KNEE CONTACT
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FIGURE A-35. PRETEST DRIVER KNEE BOLSTER
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FIGURE A-36. POST TEST DRIVER KNEE BOLSTER
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FIGURE A-37. PRETEST DRIVER SIDE FLOOR PAN
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FIGURE A-38, POST TEST DRIVER SIDE FLOOR PAN
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FIGURE A-38. POST TEST DRIVER HEAD
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FIGURE A-40. POST TEST DRIVER DUMMY CONTACT
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FIGURE A-41. PRETEST PASSENGER DUMMY (FRONT VIEW)
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FIGURE A-42. POST TEST PASSENGER DUMMY (FRONT VIEW)
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FIGURE A-43. PRETEST PASSENGER DUMMY (THRU WINDOW)
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FIGURE A-44, POST TEST PASSENGER DUMMY (THUR WINDOW)
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FIGURE A-45. PRETEST PASSENGER DUMMY (DOOR OPEN)
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FIGURE A-46. POST TEST PASSENGER DUMMY (DOOR OPEN)
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FIGURE A-47. PRETEST PASSENGER DUMMY (90° TO VERICLE)
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FIGURE A-48. POST TEST PASSENGER DUMMY (90° TO VEHICLE)
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FIGURE A-49. PRETEST PASSENGER DUMMY FEET
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FIGURE A-50. POST TEST PASSENGER DUMMY FEET AND CONTACT POINT
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FIGURE A-51. PRETEST PASSENGER SIDE FLOOR PAN
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FIGURE A-52. POST TEST PASSENGER SIDE FLOOR PAN
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FIGURE A-53. PRETEST PASSENGER SIDE KNEE BOLSTER
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FIGURE A-54. POST TEST PASSENGER SIDE KNEE BOLSTER AND DUMMY CONTACT
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FIGURE A-55. POST TEST PASSENGER HEAD
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FIGURE A-56: POST TEST PASSENGER DUMMY CONTACT
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FIGURE A-57. VEHICLE ON ROLLOVER
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FIGURE A-58. VEHICLE DURING IMPACT
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Data Plot

B-1
B-2
B-3
B-4
B-5
B-6

LIST OF DATA PLOTS

Driver Head Primary X

Driver Head Primary X Velocity
Driver Head Primary X Displacement
Driver Head Primary Y

Driver Head Primary Z

Driver Head Resultant Primary
Driver Head Redundant X

Driver Head Redundant X Velocity
Driver Head Redundant X Displacement
Driver Head Redundant Y

Driver Head Redundant Z

Driver Head Resultant Redundant
Driver Neck Force X

Driver Neck Force Y

Driver Neck Force Z

Driver Neck Force Resultant

Driver Neck Moment X

Driver Neck Moment Y

Driver Neck Moment Z

Driver Neck Moment Resultant
Driver Chest Primary X

Driver Chest Primary X Velocity
Driver Chest Primary X Displacement
Driver Chest Primary Y

Driver Chest Primary Z

Driver Chest Primary Resultant
Driver Chest Redundant X

Driver Chest Redundant X Velocity
Driver Chest Redundant X Displacement
Driver Chest Redundant Y

Driver Chest Redundant Z

Driver Chest Redundant Resultant
Driver Chest Displacement X

Driver Pelvis X

Driver Pelvis X Velocity

Page
B-1

B-3
B-4
B-5
B-6
B-7
B-8
B-9

B-10

B-11

B-12

B-13
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B-15
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Data Plot
B-36
B-37
B-38
B-39
B-40
B-41
B-42
B-43
B-44
B-45
B-46
B-47
B-48
B-49
B-50
B-51
B-52
B-53
B-54
B-55
B-56
B-57
B-58
B-59
B-60
B-61
B-62
3-63
B-64
B-65
B-66
B-67
B-68
B-69
B-70

LIST OF DATA PLOTS...(Continued).

Driver Pelvis X Displacement
Driver Pelvis Y

Driver Pelvis Z

Driver Pelvis Resultant

Driver Left Femur Force

Driver Right Femur Force

Driver Left Upper Tibia Moment X
Driver Left Upper Tibia Moment ¥
Driver Right Upper Tibia Moment X
Driver Right Upper Tibia Moment Y
Driver Left Lower Tibia Moment X
Driver Left Lower Tibia Moment Y
Driver Left Lower Tibia Force Z
Driver Right Lower Tibia Moment X
Driver Right Lower Tibia Moment Y
Driver Right Lower Tibia Force Z
Driver Left Foot Aff X

Driver Left Foot Aft Z

Driver Left Foot Fore Z

Driver Right Foot Aft X

Driver Right Foot Aft Z

Driver Right Foot Fore Z

Driver Lap Belt Force

Driver Shoulder Belt Force

Driver Shoulder Belt Pullout

Driver Shoulder Belt Elongation
Passenger Head Frimary X
Passenger Head Frimary X Velocity
Passenger Head Frimary X Displacement
Passenger Head Frimary Y
Passenger Head Frimary Z
Passenger Head Kesultant Primary
Passenger Head Fedundant X
Passenger Head kedundant X Velocity

Passenger Head Fedundant X Displacement
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PN END
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Data Plot
B-71
B-72
B-73
B-74
B-75
B-76
B-77
B-78
B-79
B-80
B-81
B-82
B-83
B-84
B-85
B-86
B-87
B-88
B-89
B-90
B-91
B-92
B-93
B-94
B-95
B-96
B-97
B-98
B-99
B-100
B-101
B-102
B-103
B-104
B-105

LIST OF DATA PLOTS.. .(Continued)

Passenger Head Redundant Y
Passenger Head Redundant Z
Passenger Head Resultant Redundant
Passenger Neck Force X

Passenger Neck Force Y

Passenger Neck Force Z

Passenger Neck Force Resultant
Passenger Neck Moment X

Passenger Neck Moment Y

Passenger Neck Moment Z

Passenger Neck Moment Resultant
Passenger Chest Primary X

Passenger Chest Primary X Velocity
Passenger Chest Primary X Displacement
Passenger Chest Primary Y

Passenger Chest Primary Z

Passenger Chest Primary Resultant
Passenger Chest Redundant X
Passenger Chest Redundant X Velocity
Passenger Chest Redundant X Displacement
Passenger Chest Redundant Y
Passenger Chest Redundant Z
Passenger Chest Redundant Resultant
Passenger Chest Displacement X
Passenger Pelvis X

Passenger Pelvis X Velocity
Passenger Pelvis X Displacement
Passenger Pelvis Y

Passenger Pelvis Z

Passenger Pelvis Resultant

Passenger Left Femur Force
Passenger Right Femur Force
Passenger Left Upper Tibia Moment X
Passenger Left Upper Tibia Moment Y
Passenger Right Upper Tibia Moment X

Vil
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LIST OF DATA PLOTS...(Continued)

Data Plot Page
B-106 Passenger Right Upper Tibia Mcment Y B-106
B-107 Passenger Left Lcwer Tibia Moment X B-107
B-108 Passenger Left Lower Tibia Moment Y B-108
B-109 Passenger Left Lewer Tibia Force Z B-109
B-110 Passenger Right Lower Tibia Moment X B-110
B-111 Passenger Right Lower Tibia Moment Y B-111
B-112 Passenger Right Lower Tibia Force Z B-112
B-113 Passenger Left Fcot Aft X B-113
B-114 Passenger Left Fcot Aft Z B-114
B-115 Passenger Left Fcot Fore Z B-115
B-116 Passenger Right Foot Aft X B-116
B-117 Passenger Right Foot Aft Z B-117
B-118 Passenger Right Foot Fore Z B-118
B-119 Passenger Lap Belt Force B-119
B-120 Passenger Shoulcer Belt Force B-120"
B-121 Passenger Shoulder Belt Pullout B-121
B-122 Passenger Shoulder Belt Elongazion B-122
B-123 Vehicle Left Rear Primary B-123
B-124 Vehicle Left Rear Primary Velocity B-124
B-125 Vehicle Left Rear Primary Displacement B-125
B-126 Vehicle Right Rear Primary B-126
B-127 Vehicle Righl Rear Primary Velocity B-127
B-128 Vehicie Right Reer Primary Displacement B-128
B-129 Vehicle Engine Top B-129
B-130 Vehicle Engine Top Velocity B-130
B-131 Vehicie kEngine Ton Displacement B-131
B-132 Vehicle Engine Boitom B-132
B-133 Vehicle Engine Botom Velocity B-133
B-134 Vehicle Engine Boitom Displacement B-134
B-135 Vehicle Left Brake Caliper B-135
B-136 Vehicle Left Brake Caliper Velocity B-136
B-137 Vehicle Left Brake Caliper Displacement B-137
B-138 Vehicle Right Braks Caliper B-138
B-139 Vehicle Right Brake Caliper Velocity B-139
B-140 Vehicle Right Brake Caliper Displacement B-140
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LIST OF DATA PLOTS.. (Continued)

Data Plot Page
B-141 Vehicle Instrument Panel B-141
B-142 Vehicle Instrument Panel Velocity B-142
B-143 Vehicle Instrument Panel Displacement B-143
B-144 Vehicle Left Rear Redundant B-144
B-145 Vehicle Left Rear Redundant Velocity B-145
B-146 Vehicle Left Rear Redundant Displacement B-146
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LOAD CELL BARRIER INFORMATION
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BARRIER LOAD CELL SUMMARY DATA

TEST VEHICLE: 1999 MAZDA PROTEGE DX 4 DOOR SEDAN NHTSA No.: MX5401
TEST PROGRAM: 1999 NHTSA 35 MPH NCAP TEST DATE: 1/8/99
BARRIER LOAD CELL PEAK FORCES

Location Units Max Time Min Time
Barrier Force A2 Newtons 3600.9 74.5 -643.6 18.9
Barrier Force A3 Newtons 3280.3 16.1 -528.5 2.3
Barrier Force A4 Newtons 28709.6 14.4 -745.3 1.4
Barrier Force A5 Newtons 33255.2 26.7 -775.8 14
Barrier Force A6 Newtons 11118.1 28.8 -640.2 0.8
Barrier Force A7 Newtons 3804.9 15.2 -564.6 22
Barrier Force A8 Newtons 5084.4 50.7 -470.4 18.6
Barrier Force A9 Newtons 446.5 28.3 -694.4 14.9
Barrier Force B2 Newtons 11869.9 11.8 -602.9 4.2
Barrier Force B3 Newtons 49175.8 21.5 -769.9 0.9
Barrier Force B4 Newtons 42722.0 42.4 -87.2 181.0
Barrier Force B5 Newtons 08284.8 48.5 -45.2 190.2
Barrier Force B6 Newtons 111651.8 28.2 -22.5 261.7
Barrier Force B7 Newtons 62633.3 20.8 -690.0 0.6
Barrier Force B8 Newtons 14747.8 28.2 -755.3 3.1
Barrier Force B9 Newtons 150.3 36.0 -1076.3 25.3
Barrier Force C2 Newtons 20505.2 39.7 -248.6 6.0
Barrier Force C3 Newtons 8082.7 51.9 -333.4 1.8
Barrier Force C4 Newtons 8561.0 51.0 -816.8 1.8
Barrier Force C5 Newtons 13674.3 412 -811.8 2.0
Barrier Force C6 Newtons 10315.9 24.3 -691.6 1.9
Barrier Force C7 Newtons 8422.3 17.2 -577.6 2.1
Barrier Force C8 Newtons 17021.3 29.5 -477.6 6.3
Barrier Force C9 Newtons 303.9 29.6 -498.1 25.4
Barrier Force Sum No.1 Newtons 58018.1 21.9 -1460.2 1.5
Barrier Force Sum No.2 Newtons 255659.1 28.4 -123.4 249.1
Barrier Force Sum No.3 Newtons 72610.3 21.6 -1956.9 1.6
Barrier Force Sum No.4 Newtons 26700.8 42.2 -515.7 2.0
Barrier Force Sum No.5 Newtons 28364.4 41.9 -2316.2 1.9
Barrier Force Sum No.6 Newtons 22608.7 42.4 -1179.6 4.0
Barrier Force Sum Total Newtons 425527.0 28.7 -853.5 180.9
Barrier Load cells A1,B1,C1, and D1 through D8 (12 locations) were not recorded.
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Hybrid lll Calibration Data Sheet

L . .
& 50™ Percentile Male
fngineering Left Knee Impact Test

ATD Serial No.; 34 Part Serial No.: n/a Test.D.:  KI2F
Tested Parameter Units Specification Result Pass/Fail

Laboratory Temperature °C 18.9t0 255 211 Pass

Laboratory Relative Humidity % 10to 70 30 Pass

Probe Velocity m/s 2.073102.134 2.095 Pass

Peak Probe Force Newtons 471510 5782 53221 Pass

Overall Test Results Pass

) 200

December 28, 1998

Laboratory Tecry{ician

£ _YH

Test Date

///z-/ 77

S

pproved By

E-1

Date
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Hybrid Ill Calibration Data Sheet
50™ Percentile Male

Right Knee Impact Test

ATD Serial No.: 34 Part Serial No.: n/a Test.D.: KI12E
Tested Parameter Units Specification Result Pass/Fail

Laboratory Temperature ' °c 18.91025.5 21.1 Pass

Laboratory Relative Humidity % 101070 30 Pass

Probe Velocity m/s 2.0731t02.134 2.088 Pass

Peak Probe Force Newtons 471510 5782 5417.2 Pass

Overall Test Results Pass

December 28, 1998
Laboratory Technidig®’ Test Date

Q, oz £ M /12497
Approved By Date
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Hybrid Il Calibration Data Sheet
50™ Percentile Male

£ngineening Head Drop Calibration

ATD Serial No.: 034 Part Serial No.: n/a Test1.D.: HD12C

Tested Parameter Units Specification Result Pass/Fail
Laboratory Temperature °c 18.9t0 25.6 21.1 Pass
Laboratory Relative Humidity % 10to 70 39 Pass
Peak Resultant Acceleration G's 225.0t0 275.0 266.8 Pass
Peak Lateral Acceleration G's <15.0 4.6 Pass
Is Acceleration Unimodal? Yes/No Yes Yes Pass
Overall Test Results Pass

% Z % December 28, 1998

Laboratory Techr(igén Test Date
_#aau& £. M a9t
Approved By Date
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Hybrid Ill Calibration Data Sheet
50™ Percentile Male

£ngineening Thorax Impact Test

ATD Serial No.: 034 Part Serial No.:__r\_JL Test1.D.: CH12C

Tested Parameter Units Specification Result Pass/Fall
Laboratory Temperature °C 20.6t022.2 21.2 Pass
Laboratory Relative Humidity % 10t0 70 39 Pass
Probe Velocity m/s 6.58 10 6.82 6.74 Pass
Peak Probe Force Newtons 5159 to 5893 5430 Pass
Peak Sternum Displacement CM 6.35107.26 6.46 Pass
Internal Hysterysis Y% 69 to 85 74.8 Pass
Overall Test Resuits Pass

/
% 2 é;é December 29, 1998

Laboratory Technician Test Date

9«4&4& /YL
Approved By Date
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Hybrid lil Calibration Data Sheet
50™ Percentile Male
Neck Flexion Test

ATD Serial No.: 034 Part Serial No.: n/a Test |.D.: _ NF12C 5
Tested Parameter Units Specification Result Pass/Fail
Laboratory Temperature °C 20.6t022.2 211 Pass
Laboratory Relative Humidity % 10t0 70 39 Pass
Pendulum Velocity m/s 6.891t07.13 7.00 Pass

10 Msec. G's 22.5t027.5 23.3 Pass
Pendulum Deceleration 20 Msec. G's 17610 22.6 20.7 Pass
30 Msec. G's 12.510 18.5 18.2 Pass
Peak Pendulum Decel. after 30 Msec. G's <29.0 18.2 Pass
Deceleration Decay, Time to Cross 5 G's Msec. 34.0t0 42.0 37.2 Pass
Maximum | D 64.010 78.0 P
Maximum "D" Plane Rotation )f” 4 s9rees ° 66.9 2ss
Time Msec. 57.0t064.0 0.9 Pass
D Plgne Rotation Decay, Time To Zero Msec. 113.0 1o 128.0 1132 Pass
Crossing
Maximum Nem 84.1 to 108.5 89.0 P
Moment About Occipital Condyle a%un ° ass
Time Msec. 47.01t0 58.0 49.1 Fass
Pos:‘uye Moment Decay, Time To Zero Msec. 970 to 107.0 97 8 Pass
Crossing
Overall Test Results Pass

/% f%
: lé December 29, 1998

Laboratory te}mician Test Date
) , ///Z/?‘?'
Approved By Date
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Hybrid Ill Calibration Data Sheet
50™ Percentile Male

v
5

£ﬂ9¢n%ﬂtn9 Neck Extension Test
ATD Serial No.: 034 Part Serial No.: n/a Test1.D.: NE12D
Tested Parameter Units Specification Result Pass/Fail
Laboratory Temperature °’c 20610222 21.1 Pass
Laboratory Relative Humidity % 101070 36 Pass
Pendulum Velocity m/s 5.95t06.19 6.16 Pass
10 Msec. G's 17.2t0 21.2 18.3 Pass
Pendulum Deceleration 20 Msec. G's 14.0t0 19.0 16.5 Pass
30 Msec. G's 11.0to0 16.0 15.1 Pass
Peak Pendulum Decel. after 30 Msec. G's <22.0 15.1 Pass
Deceleration Decay, Time to Cross 5 G's Msec. 38.0t0 46.0 38.5 Pass
Maximum "D" Plane Rotation Ma>f|mum Degrees 81.0t0 106.0 95.6 Pass
Time Msec. 72.0t0 82.0 79.1 Pass
D Plgne Rotation Decay, Time To Zero Msec. 147.0 10 174.0 155.2 Pass
Crossing
Maxi Ne -52.9t0-79.9 -65.4 Pass
Moment About Occipital Condyle a)flmum m
Time Msec. 65.0to 79.0 68.0 Pass
Negative Moment Decay, Time To Zero Msec. 120.0 to 148.0 137.5 Pass
Crossing
Overall Test Results Pass

December 29, 1998

Laboratory Techfician Test Date
Jonss €ttt e
Approved By Date

E-15 KAR99001-08
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£ ngineening

i :‘;4

ATD Serial No.:_ 034

Part Serial No.: N/A

Hybrid lll Calibration Data Sheet
50™ Percentile Male
External Measurements

Test |I.D.: N/A ]

External Measurement Data

Tested Parameter Units Specification Result Pass/Fail
Laboratory temperature °C 20.4t0 221 21.9 Pass
Laboratory relative humidity % 10to 70 44 Pass
A - Total sitting height mm 878.8 to 889.0 888.5 Pass
B - Shoulder pivot height mm 505.5 t0 520.7 506.0 Pass
C - "H" point height mm 83.81088.9 88.0 Pass
D - "H" point from seat back mm 134,610 139.7 136.5 Pass
E - Shoulder pivot from back mm 83.81094.0 93.1 Pass
F - Thigh clearance mm 139.7 to 154.9 182.4 Pass
G - Elbow back to wrist pivot mm 289.6 to 304.8 304.0 Pass
H - Skull cap to back line mm 40.6 to 45.7 440 Pass
| - Shoulder to elbow length mm 330.21t0 3454 343.0 Pass
J - Elbow rest height mm 190.5t0 210.8 208.0 Pass
K - Buttock to knee length mm 579.1 to 604.5 603.0 Pass
L - Poplipteal length mm 429.3t0 4547 4450 Pass
M - Knee pivot height mm 485.1 to 500.4 487.0 Pass
N - Buttock poplipteal length mm 452110 477.5 471.0 Pass
O - Chest depth mm 213.4t0 2286 223.0 Pass
P - Foot length mm 251.5 0 266.7 260.0 Pass
V - Shoulder breadth mm 421.6t0436.9 435.0 Pass
W - Foot breadth mm 91.41t0106.7 82.0 Pass
Y - Chest circumference mm 970.3 to 1000.8 980.0 Pass
Z - Waist circumference mm 835.7 to 866.1 864.0 Pass
AA - Location for chest circumference mm 429.3t0434.3 430.0 Pass
BB - Location for waist ¢circumference mm 226.1 10 231.1 228.0 Pass

QOverall Test Results Pass

/% .
JEAC=
) % Decernber 31, 1998
Laboratory TecHoiian Test Date
Qnmé & _dth 1/r2/99
Approved By T Date
E-20 KARSS001-08




Hybrid Il Calibration Data Sheet
50™ Percentile Male

fngineening Left Knee Impact Test

ATD Serial No.: 35 Part Serial No.: n/a Test1.D.: KI12G
Tested Parameter Units Specification Result Pass/Fail

Laboratory Temperature °c 18.91t025.5 21.1 Pass

Laboratory Relative Humidity % 101070 30 Pass

Probe Velocity m/s 2.073102.134 2.096 Pass

Peak Probe Force Newtons 4715 to 5782 5361.6 Pass

Overali Test Results Pass

% ’ Z December 28, 1998

Laboratory Techmm Test Date

gz, wid E. éé!ﬁ ///z/??
Approved By Date

E-21 KARSS001-08
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Hybrid lll Calibration Data Sheet
50™ Percentile Male

fngineenring Right Knee Impact Test

ATD Serial No.: 35 Part Serial No.: n/a Test1.D.: KIH2H
Tested Parameter Units Specification Result Pass/Fail

Laboratory Temperature °c 18.81025.5 21.1 Pass

Laboratory Relative Humidity % 10to 70 30 Pass

Probe Velocity m/s 2.073t02.134 2.096 Pass

Peak Probe Force Newtons 4715105782 5384.9 Pass

Qverall Test Results Pass

e

Laboratory Tec ian

£.M

Approved By

E-23

December 28, 1998

Test Date

//z / 77

Date

KARG9001-08
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- Hybrid lll Calibration Data Sheet
4 50™ Percentile Male

£ngineenin Head Drop Calibration

ATD Serial No.: 035 Part Serial No.: n/a Testl.D.: HD12D

Tested Parameter Units Specification Result Pass/Fail
Laboratory Temperature °C 18.9t025.6 21.1 Pass
Laboratory Relative Humidity % 101070 39 Pass
Peak Resultant Acceleration G's 225010 275.0 267.0 Pass
Peak Lateral Acceleration G's <15.0 4.4 Pass
Is Acceleration Unimodal? Yes/No Yes Yes Pass
Overall Test Results Pass

% é 5 December 28, 1998

Laboratory Techﬂcian Test Date

glz s £ hetd //r2 177
Approved By Date

E-25 KARS9001-08
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Hybrid lll Calibration Data Sheet
50™ Percentile Male

..
§
!
2
Lo

£ngineenin Thorax Impact Test

ATD Serial No.: 035 Part Serial No.:  N/A Test1.D.: CH12D

Tested Parameter Units Specification Result Pass/Fail
Laboratory Temperature °C 20.6t022.2 21.2 Pass
Laboratory Relative Humidity % 10to 70 39 Pass
Probe Velocity m/s 6.58 t0 6.82 6.82 Pass
Peak Probe Force Newtons 5159 10 5893 5677 Pass
Peak Sternum Displacement CM 6.35t07.26 6.50 Pass
internal Hysterysis % 69 to 85 74.4 Pass
Overall Test Results Pass

Nk
2@@7 December 29, 1988

Laboratory Technjci Test Date
_ £ dnth 2179
Approved By Date

E-28 KAR99001-08
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Hybrid lll Calibration Data Sheet
50™ Percentile Male

Engineeﬂing

Neck Flexion Test
ATD Serial No.: 035 Part Serial No.: ___n/a Test.D.. NF12D 3

Tested Parameter Units Specification Result Pass/Fail
Laboratory Temperature °C 20.61022.2 21.1 Pass
Laboratory Relative Humidity % 10t0 70 39 Pass
Pendulum Velocity m/s 6.89t0 7.13 7.00 Pass
10 Msec. G's 225t0275 23.0 Pass
Pendulum Deceleration 20 Msec. G's 17.6t022.6 18.4 Pass
30 Msec. G's 12510 18.5 18.2 Pass
Peak Pendulum Decel. after 30 Msec. G's <290 18.2 Pass
Deceleration Decay, Time to Cross 5 G's Msec. 34010420 37.0 Pass
Maximum "D" Plane Rotation Maximum | Degrees 64.0t078.0 70.0 Pass
Time Msec. 57.01064.0 62.7 Pass
CDro:i:;e Rotation Decay, Time To Zero Msec. 113.0 to 128.0 118.4 Pass
Moment About Occipital Condyle Maximum Nem 84.1t0 108.5 85.8 Pass
Time Msec. 47.0t0 58.0 545 Pass
z?i“s‘i’:gw‘ome”t Decay, Time To Zero Msec. 97.0 to 107.0 100.2 Pass
Overall Test Resuits Pass

% / % December 29, 1998

’ Laboratory Techm an Test Date

_%M & M 102/
Approved By Date

E-30 KARSS001-08
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Hybrid 11l Calibration Data Sheet
50™ Percentile Male

En,gineming

Neck Extension Test
ATD Serial No.: 035 Part Serial No.: n/a Test 1.D.: NE12C
Tested Parameter Units Specification Result Pass/Fail
Laboratory Temperature °c 20610222 211 Pass
Laboratory Relative Humidity % 10to 70 36 Pass
Pendulum Velocity m/s 5.85106.19 6.15 Pass
10 Msec. G's 17.21021.2 18.5 Pass
Pendulum Deceleration 20 Msec. G's 14.0t0 19.0 171 Pass
30 Msec. G's 11.0t0 16.0 15.8 Pass
Peak Pendulum Decel. after 30 Msec. G's <220 15.8 Pass
Deceleration Decay, Time to Cross 5 G's Msec. 38.01046.0 38.2 Pass
i 1.0 .
Maximum "D" Plane Rotation Maximum | Degrees 81.0t0 106.0 94.4 Pass
Time Msec. 72.010 82.0 80.7 Pass
D Plgne Rotation Decay, Time To Zero Msec. 147.0 1o 174.0 162.8 Pass
Crossing
Maximum Nem -52.9t0-79.9 -61.6 Pass
Moment About Occipital Condyle a>%1mu
Time Msec. 65.01079.0 73.1 Pass
Negative Moment Decay, Time To Zero Msec. 120.0 to 148.0 141.1 Pass
Crossing
Overall Test Results Pass

% 2 % December 29, 1998

Laboratory Techm a Test Date
£. I42/77
Approved By Date

E-35 KAR99001-08
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Hybrid lll Calibration Data Sheet
- 50™ Percentile Male

Engineering External Measurements
ATD Serial No : 035 Part Serial No.: ___NL Test 1.D.: N/A i
External Measurement Data
Tested Parameter Units Specification Result Pass/Fail
Laboratory temperature °C 20410221 21.9 Pass
Laboratory relative humidity % 101070 44 Pass
A - Total sitting height mm 878.8 t0 889.0 886.0 Pass
B - Shoulder pivot height mm 505.5 to 520.7 506.0 Pass
C - "H" point height mm 83.810 88.9 88.0 Pass
D - "H" point from seat back mm 134.6t0 139.7 137.3 Pass
E - Shoulder pivot from back mm 83.81094.0 92.5 Pass
F - Thigh clearance mm 139.7 to 154.9 153.0 Pass
G - Elbow back to wrist pivot mm 289.6 to 304.8 300.5 Pass
H - Skull cap to back line mm 40.6 to 45.7 43.0 Pass
| - Shoulder to elbow length mm 330.210 3454 343.0 Pass
J - Elbow rest height mm 190.5t0 210.8 208.0 Pass
K - Buttock to knee length mm 579.1 {0 604.5 602.0 Pass
L - Poplipteal length mm 429.3 to 454.7 445.0 Pass
M - Knee pivot height mm 485.1t0 500.4 487.0 Pass
N - Buttock poplipteal length mm 452.110477.5 475.0 Pass
O - Chest depth mm 213.4t0 228.6 223.0 Pass
P - Foot length mm 251.5t0 266.7 260.0 Pass
V - Shoulder breadth mm 421.6 10 436.9 430.0 Pass
W - Foot breadth mm 91.4t0106.7 92.0 Pass
Y - Chest circumference mm 970.3 to 1000.8 980.0 Pass
Z - Waist circumfererice mm 835.7 to 866.1 864.0 Pass
AA - Location for chest circumference mm 429.310434.3 431.0 Pass
BB - Location for waist circumference mm 226.1t0231.1 229.0 Pass
Overall Test Results Pass
% 7 @ December 31, 1998
Laboratory Techm a Test Date
\ £. vM 1/12/99
o Approved By Date
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APPENDIXF
VEHICLE OWNER’S MANUAL

OCCUPANT RESTRAINT INSTRUCTIONS
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Knowing Your Mazda

A\ WARNING

Adjusting the driver's seat while the
vehicle is moving is dangerous. The
driver could lose control of the vehicle
and have an accident. Adjust the driv-
er’s seat only when the vehicle is
stopped.

2-16

To change the seat-back angle, lean for-
ward slightly and raise the lever. Then lean
back to the position you want and release
it.

M Seat Recline

Make sure the lever returns to its original
position.

/N\ WARNING

Reclining:
Sitting in a reclinedposition in a mov-
ing vehicle can be dangerous because
you don’t get the full protection from
seat belts. In a collision or sudden
stop, you can slide under the lap belt
and suffer serious internal injuries.
For maximum protection, sit well back

and upright

Knowing Your Mazda

{

Stop-catch releaase

/

B Head Restraint Height Adjustment

To raisc a head restraint, pull it up.

To lower, press the stop-catch release and
push the head restraint down,

F-1

Adjust a head restraint so that the top paral-
lels the top of the user’s ears, never the
user’s neck.

A\ WARNING

It’s dangerous to drive with the head
restraints adjusted too low or removed.
With no support behind your head,
your neck could be seriously injured in
a collision. Always drive with the head
restraints properly adjusted.

2-17
KARS9001-08



Knowing Your Mazda

Rear Seat

B Seat Tilt (Driver's Sear)*

The seat cushion angle can be adjusted by
rotating the dials.

2-18 *Some models.

A\ WARNING
| Stacking Cargo:

Stacking luggage or other cargo high-
er than the seat backs orputting things
on the rear package tray can be dan-

gerous. During a sudden stop or colli-
sion, it can become a projectile that
may hit and injure passengers. Don’t
stack things higher than the seat backs
or put things on the rearpackage tray.

A\ WARNING

| Secure Seal:

A seat with adjustable components
that are not securely latched is danger-
ous. In a collision or sudden stop, the
seat or seat back could move, causing
you to be injured. Slide the seat back
and forth and wiggle the seat back to
make sure they are locked in place.

Knowing Your Mazda

Seat Belt System

Seat belts help to decrease the possibility of
severe injury during accidents and sudden
stops. Mazda recommends that the driver
and passengers always wear seat belts.

All of the seat belt retractors are designed
to keep the lap/shoulder belts out of the
way when not in use.

The driver’s seat belt has no provisions for
child-restraint systems and has onl y an
emergency locking mode. The driver may
wear it comfortably, and it will lock during
a collision.

However, the front passenger’s seat and
rear lap/shoulder belt retractors operate in
two modes. emergency locking mode and
for child-restraint systems, automatic lock-
ing mode.

Emergency locking mode

If the belt has fully retracted, it will always
be in the emergency locking mode until
vou meve it into automatic locking mode
by pulling the belt all the way out to its full
length. in the emergency locking mode, the
belt remains comfortable on the occupant
and the retractor will lock in position dur-
ing a collision.

If the belt feels tight and hinders comfort-
able movement while the vehicle is
stoppad or in motion, you may be in the au-
tomatic Jocking mode because you have
pulled the belt too far out. To return to the
more comfortable emergency locking
mode, wait until you can stop the vehicle in
a safe area, retract the belt fully and then
again extend it around you.

Automatic locking mode

Always use the automatic locking mode to
keep the child-restraint system from shift-
ing to an unsafe position in the event of an
accident. To get the seat belt into the auto-
matic locking mode, pull it all the way out
and connect 1t as instructed on the child-re-
straint system. It will retract down to the
child restraint and stay locked on it. See the
section on child-restraint systems (page

2-21
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Knowing Your Mazda

A\ WARNING

A\ WARNING

A\ WARNING

Ni ing

Not wearing a seat belt is extremely
dangerous. During a collision, occu-
pants not wearing seat belts could hit
someone or things inside the vehicle or
even be thrown out of the vehicle.
They could be seriously infured or
even killed. In the same collision, oc-
cupants wearing seat belts would be
much safer. Always wear your seat
belt and make sure all occupants are
properly restrained.

2-22

_Seat Belt Damaged During an.

| Accident:

Using a damaged seat belt is danger-
ous. An accident could damage the
belt webbing in use. A damaged seat
belt cannot provide adequate protec-
tion in a collision. Have an Authorized
Mazda Dealer inspect all seat belt sys-
tems in use during an accident before
they are used again.

| Twisted Scat Belts:

Twisted seat belts can cause injury. In
a collision, the full width of the belt
isn’t available 10 absorb the impact.
This puts more force on the bones be-
neath the belt, which could break them
or cause other serious injury. Don’t
wear twisted seat belts.

/\ WARNING

\ One Belt. One Passenger:

Using one seat beltfor more than one
person at a time is dangerous. A seat
belt used in this way can’t spread the
impact forces properly and the two
passengers could be crushed together
and seriously injured. Never use one
belt for more than one person at a
time.

Knowing Your Mazda

OO0

Tongue

Buckle

M Scat Belt Warning Light/Beep

It the driver’s seat belt is not fastened when
the ignition switch is tumed to the ON posi-
tion, a beep will sound for about 6 seconds
and the seat belt warning light will remain
on until the belt is fastened.

If the system does not operate correctly,
consult an Authorized Mazda Dealer.

B Front Scat Belts

To fasten:

1. Grasp the buckle and tongue.

2. Slowly pull out the lap/shoulder belt.

3. Insert the tongue into the buckle until
you hear a click.

4. Make sure the shoulder belt is snugly
fitted against your body and not loose.

F-3

/N WARNING

Positioning the Shoulder Porti .
| the Seat Belt:

Improper positioning of the shoulder
portion of the seat belt is dangerous.
An improperly positioned belt will pro-
vide little or no protection in a colli-
sion. Always make sure the shoulder
portion of the seat belt is positioned
across your shoulder and near your
neck, but never under your arm, on
your neck, or on your upper arm.

KARS9001-08



Knowing Your Mazda

///(
Take up slacch

Shoulder bbelt
adjuster

/A WARNING

Positioning the Lap Portion of the

|_Seat Belt:
The lap portion of the seat belt worn
too high can be dangerous. In a colli-
sion, this would concentrate the im-
pact force directly on the abdominal
areda, causing serious injury. Wear the
lap porrion of the belf snugly and as
low as possible.

2-24

To un’asten:

Depress the button on the buckle.

¥ Shoulder belt adjuster

This adjusts the shoulder belt angle for a
more comfortable fit. Simply push the but-
ton, move it to the desired position, and
then release it. Make sure the adjuster is
locked.

Knowing Your Mazda

N

<)\

-
~<

>

— Buckle
Tongue

/N WARNING

Positioning the Shoulder Portion of
| the Seat Belt:

Improper positioning of the shoulder
portion of the seat belt is dangerous.
An improperly positioned belt willpro-
vide little or no protection in a colli-
sion. Ahvays make sure the shoulder
portion of the seat belt is positioned
across your shoulder and near your
neck, but never under your arm, on
your neck, or on your upper arm.

M Recar Scat Belts
To fasten:

1. Grasp the tongue and pull it to the de-
sired length.

2. Insert this tongue into the buckle until
you hear a click.

3. Make sure the shoulder belt is snugly
fitted against your body and not loose.

The retractor will take up excess belt and
maintain tension.

/N WARNING

Positioning the Shoulder Portion of

_the Seat Belt:

Improper positioning of the shoulder
portion of the seat belt is dangerous.
An improperly positioned belt willpro-
vide litile or no protection in a colli-
sion. Always make sure the shoulder
portion of the seat belt is positioned
across your shoulder and near your
neck, but never under your arm, on
your neck, or on your upper arm.

2-25
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Knowing Your Mazda

Take up slack Keep low con

hip bone

Too high

A WARNING

Positianine the Lap Porti f 1h
| Seat Belt:

The lap portion of the seat belt worn
too high can be dangerous. In a colli-
sion, this would concentrate the im-
pact force directly on the abdominal
area, causing serious injury. Wear the
lap portion of the belt snugly and as
fow as possible.

2-26

To unfasten:

Depress the button on the buckle.

| NOTE

If a belt does not fully retract, inspect it
for kinks and twists.

NOTE

When you return the seat backs to their
original positions after folding them,
make surc the rear scat belts can be
pulled out of the retractors. If a belt is
locked, firmly pull and release it, then
slowly pull it out again.

Knowing Your Mazda

belt routing instructions.

3. To get the retractor into the automatic
locking mode, pull the shoulder belt
portion of the seat belt until the entire
length of the belt is out of the retractor.
Push the child restraint firmly into the
vehicle seat. Be sure the belt retracts as
snugly as possible. Clicking from the re-
tractor will be heard during retraction if
the system is in automatic locking
mode. If the belt does not lock, repeat
this step.

4. Inspect this function before each use of
the child restraint. You should not be
able to pull the shoulder belt out of the
retractor while the system is in the auto-
matic locking mode. When you remove
the child restraint, be sure the belt fully
retracts to return the system to emergen-
cy locking mode before occupants use
the seat belts.

/N\ WARNING

Child Restraint Positioning:

Child restraints used in the front seat
and which face the rear are unsafe.

The restraint can be hit by a deploying
air bag, moved out of position, and re-

sult in your child being seriously in-
Jured. Don't use childrestraints which
Sace the rear in the front seat.

F-5

R Older Children

A child who has outgrown child-restraint
systems should sit in the rear and use seat
belts, both lap and shoulder. If the shoulder
belt crosses the neck or face, move the
child slightly away from the shoulder belt
portion.,

Accident statistics reveal that a child is saf-
er in the rear seat.

/AN CAUTION

A seat belt or child restraint can become
very hot in a closed vehicle during
warm weather. To avoid burning your-
self or a child, inspect either before us-

ing.

KARS2001-08
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Su Pplementa)] Restrain¢ System

In a front-end accident, the supplementaj Reduce the possibility of injuries to

Testraint system with ajr bags is designed 1o lower body and legs during an accident should

! i because the aj; bag provides no protec-
tion to thege parts.

point seat pejs System. Without seqy belt

system.

= Keep the passenger away from ap inflat-
ing air hy

1 x
2. Depending only on the air bags for
Protection during gy accident is dap,.

* Reduce the possibility of injuries during | gerous, Alone, air pags may not pre.-

an accident thay i not designed for 4y

ag inflation, sucl as- rollover, side or
rear collisions.

accidents, sycp, as side impacy, rear
impacy or o roll gver, only the seat poir
Can provide Protection 19 1, Sront
occupants, Vehicle occupants shoutd

always weqr seat belys,
Reduce 1h possibil ity

Y of being thrown T
from your vehicle,

+ Reduce 1he possibility of injuries n
fronta) collisions  that are not severe
enough 1o activage the air bag.

.

Knowi

ng Your Maygq
_\\\\‘\

“ |
o\ N

The air bags wif} function only once. After
that, the ajr bags will ot Work again ang
ANLsvstem has When ajr hag ! S0 must be replaced,

Inflators ang an bagg

Zfﬂ :

Crash sensorg and

diagnostic. madule 1§45 unit)
——

System Description

C supplemenyy rest
sic subsystems:

10 the inflators, Nitrogen ang argon gases  Only an Authorized Mazda Dealer can re.
Ihe air bag sysiem with inflators ang air  are produced to inflate bogp, bags. After the place the system.
Yags

inflation, they qQuickly deflage

he elecirie System with craghy sensors
nd diagnos;ic module

air bags gre mounted in the cenper of
teering v hogl and passenger side of

ashboard, pyy g ey are out of sighy yy,.
‘Ivated,

2-35
-

Smal] children, those under 40 jbg, (18 kg),
protected by a chjlg restraint

-6 KARS9001-08



Knowing Your Mazda

NOTE

A\ WARNING

Sitting too close to an air-bag storage
compartment or placing hands or feet
on it is extremely dangerous. Air bags
inflate with great force and speed. Se-
rious injuries could occur if someone
is sitting too close. The driver should « The air bags will function only once.
always hold onto only the rim of the After that, the air bags will not
steering wheel. The front seat passen- work again and must be replaced.
ger should keep both feet on the floor
Front seat occupants should adjust
their seats as far back as possible, al-
ways sit upright against the seat backs
and wear their seat belts properly.

A\ WARNING
| Hot Air Bag Inflators:

Hot air bag inflators are dangerous.
Immediately after inflation, the infla-
tors in the steering wheel and in the
dashboard are very hot. You could get
burned. Don’t touch the internal com-
ponents of the air bag storage areas af-

ter the bags have inflated.

« During a severe front-end impact,
you wiil hear a loud inflation noise
and some smoke will be released.

Neither will cause injury, and the
smoke doesn’t indicate a fire.

Only an Authorized Mazda Dealer
can replace the system.

2-36

Knowing Your Mazda

/A WARNING

A\ WARNING

A\ WARNING

| Modification of the Supplemental
Restraint System:

Modifying the components or wiring
of the supplemental restraint system is
dangerous.  You could accidentally
activate it or make it inoperable. Don’t
make any modifications to the supple-
mental restraint system. This includes
installing trim, badges, or anything
else over the air bag storage areas. It
also includes installing extra eleciric
equipment on or near systeni compo-
nents or wiring.

ustallation of Front-End

Installation of front-end equipment,
such as frontal protection bar (kan-
geroo bar, bull bar, push bar, etc.),
snowplow, or winches, is dangerous.
The air bag crush sensor system could
be affected. This could cause air bags
to inflate unexpectedly, or it could pre-
vent the air bags from inflating during
an accident. Front occupants could be
seriously injured. Don’t instull any

Jront-end equipmentis to your vehicle.

F-7

| Air Bag Storage Areq:

Attaching an object to an air bag stor-
age area or placing one in front of it is
dangerous. In an accident, the object
could interfere with air bag inflation
or injure the occupants. Always keep
the air bag storage arcas free of
objects.

KAR99001-08



Knowing Your Mazda

A\ WARNING

Damaged Air Bag Sensors:

Driving with damaged air bag sensors

could be dangerous. A collision, even

one not strong enough to inflate the

air bags, could damage the sensors. If
there was a subsequent collision, a

damaged sensor would not inflate the

air bags. Always have an Authorized
Mazda Dealer inspect the supplemen-

tal restraint system after a collision.

2  C(Constant Monitoring

These components are monitored by the
supplemental restraint system warning
light:

« SAS unit

« Air bag modules

« Related wiring

A diagnostic module continuously moni-

tors the system’s readiness. This begins
when the ignition switch is turned to the

If the supplemental restraint system is OK.
the warning light comes on when the igni-
tion switch is turned to the ON position or

after the engine is cranked. After about &
seconds it goes out.

ON position and continues while the
vehicle is being driven.

A system malfunction is indicated wher:
this light constantly flashes or stays on or
if it doesn’t come on at all. If one of these
happens, consult an Authorized Mazda
Dealer as soon as possible. The system
may not work in an accident,

Knowing Your Mazda

. B Maint
[N\ WARNING A\ WARNING aintenance
— - ] This supplemental restraint system is
| Self-Servicing the Supplemental LBemoving Interior Parts; maintenance-free. But if any of the follow-
Restraing Svstem: Removing the front dashboard, or the | ing occurs, take vour vehicle to an Autho-

steering wheel could be dangerous.
These paris contain air bags. The air
bag could accidentally activate and
cause serious injuries. Abways have an
Authorized Mazda Dealer remove .
these parts.

Self-servicing or tampering with the rized Mazda Dealer as soon as possible.
supplemental restraint system is dan-
gerous. The air bugs could uccidental-
ly activate or become disubled. This
conld cause serious injuries. Never
tamper with the supplemental re-
siraint system and always hrave an Au-
thorized Mazdu Dealer perform all
servicing and repairs.

¢ Wamning light flashes

Warning light stays on

¢ Waming light doesn’t come on when the
ignition switch is turned to the ON posi-
tion

/N WARNING

o Air bags inflate

Disposing of an air bag can be danger-
ous. Unless all safety procedures are
Jollowed, injury can result. Ask an
Authorized Mazda Dealer how 10
safely dispose of an air bag or how to

scrap an air bag equipped vehicle.

NOTE |

F-8

Should you sell your Mazda, we urge
you to tell the new owner it has a sup-
plemental restraint system and that he
or she should become familiar with all
instructions about it in the Owner’s
Manual.
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