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1: PURPOSE AND SUMMARY OF TEST

PURPOSE

This 56 km/h frontal barrier impact test is part of the Vehicle Barrier Impact Testing Program sponsored
by the National Highway Traffic Safety Administration (NHTSA) under Contract No. DTNH22-12-D-
00257. The purpose of this test was to obtain vehicle crashworthiness and occupant restraint system

performance data for consumer information purposes.

This 56 km/h frontal barrier impact test was conducted in accordance with the Office of
Crashworthiness Standards Front NCAP Laboratory Test Procedure dated August 2013.

SUMMARY

A 2015 Toyota Corolla 4-Door Passenger Car impacted the barrier wall at a velocity of 56.36 km/h.
The test was performed at Transportation Research Center, Inc. on January 8, 2015. Pre- and post-test

photographs of the vehicle and dummies can be found in Appendix A.

One real-time camera and 16 high-speed cameras were used to document the frontal barrier impact

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

One Part 572E 50" percentile male anthropomorphic test device (ATD), was placed in the driver
seating position and one Part 5720 5™ percentile female ATD was placed in the right-front passenger
position according to dummy placement instructions specified in the Frontal NCAP Laboratory Test

Procedure.

Both ATDs were fully instrumented with head, chest and pelvis tri-axial accelerometers, chest
displacement potentiometers, upper neck load cells, right/left femur load cells, and lower leg
instrumentation. Seat belt load cells were also on the driver’s and the passenger’s lap belts to measure

dummy pelvic section loading.

The driver (position 1) ATD (Serial No. 037), and the right-front passenger (position 2) ATD (Serial
No. 426) were calibrated previous to this test. Certification details, along with instrumentation

calibration data, are found in Appendix C of this report.
1



The 95 vehicle and dummy channels of data were recorded on an on-board data acquisition system.
The 288 barrier channels of data were recorded on an off-board high resolution barrier data acquisition

system. Appendix B contains the vehicle, load cell barrier and dummy response data traces.

There was 100.0 percent windshield retention and no intrusion into the protected zone of the
windshield during the event. There was no Stoddard solvent leakage after the event or during any phase

of the static rollover.

The maximum static crush of the vehicle was 567 mm and both the driver and passenger side doors

remained closed during the impact event and were operable after the impact.

The driver’s visible contact points were as follows: front airbag, headrest, and knee airbag. The

passenger’s visible contact points were as follows: front airbag, headrest, and glove box.

The occupant data is summarized below:

3ms
Neck Neck Chest Chest Left Right
Tension | Compression Clip Disp. Femur Femur
ATD Position HIC s Nij (N) (N) (Gs) (mm) (N) (N)
Driver
(50th Male) 212 0.26 1608.3 -198.4 44.8 -20.2 -1397.2 | -2280.5
Passenger
(5th Female) 158 0.41 534.7 -348.4 43.8 -11.9 -1757.8 | -915.9




2: OCCUPANT AND VEHICLE INFORMATION / DATA SHEETS



DATA SHEET NO. 1
GENERAL TEST AND VEHICLE PARAMETER DATA
Test Vehicle: 2015 Toyota Corolla 4-Door Passenger Car NHTSA No.: M20155306

Test Program:  NCAP Frontal Impact

TEST VEHICLE INFORMATION

Test Date: 1/8/15

TEST VEHICLE OPTIONS

NHTSA No. M20155306 Traction Control System (TCS) Yes
Model Year 2015 Power Steering Yes
Make Toyota Power Window Auto-Reverse Yes
Model Corolla Driver Frontal Airbag Yes
Body Style Passenger Car Driver Curtain Airbag Yes
VIN 2T1BURHE3FC310580 Driver Head/Torso Airbag No
Body Color Silver Driver Torso Airbag No
Odometer Reading (km/mi) 8 mi Driver Torso/Pelvis Airbag Yes
Engine Displacement (L) 1.8 Driver Pelvis Airbag No
Type/No. Cylinders Gas/4 Driver Knee Airbag Yes
Engine Placement Front/Transverse Front Pass. Frontal Airbag Yes
Transmission Type Automatic Front Pass. Curtain Airbag Yes
Transmission Speeds CVT Front Pass. Head/Torso Airbag No
Overdrive Yes Front Pass. Torso Airbag No
Final Drive FWD Front Pass. Torso/Pelvis Airbag Yes
Roof Rack No Front Pass. Pelvis Airbag No
Sunroof/T-Top No Front Pass. Knee Airbag No
Running Boards No Driver Pretensioner Yes
Tilt Steering Wheel Yes Driver Load Limiter Yes
Power Seats No Front Pass. Pretensioner Yes
Anti-Lock Brakes (ABS) Yes Front Pass. Load Limiter Yes
Automatic Door Locks Yes Other: Front pass seat cushion Yes
(ADLS) airbag
Does owner’s manual provide instructions to turn off automatic door locks? Yes

DATA FROM CERTIFICATION LABEL

i 1732.7
Manufactured by Toyota Motor Manufacturing, GVWR (kg)
Canada, Inc.
Date of 11/14 GAWR Front (kg) 938.9
Manufacture GAWR Rear (kg) 839.1
VEHICLE SEATING AND WEIGHT CAPACITY
Measured Parameter Front Rear Third
Type of Seats Bucket Bench Bench
Number of Occupants 2 3 N/A

Capacity Wt. (VCW) (kg)
Cargo Wt. (RCLW) (kg)
! Rated cargo luggage weight (RCLW) limited to 41.8 kg.
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DATA SHEET NO. 1 (CONTINUED)
GENERAL TEST AND VEHICLE PARAMETER DATA

Test Vehicle: 2015 Toyota Corolla 4-Door Passenger Car NHTSA No.: M20155306
Test Program:  NCAP Frontal Impact Test Date: 1/8/15
and temperature grades
comtanien R et
ugsed
infiation &
load limit
ey
s )
wheat in inches w.ﬁﬁ'{’;‘p?.:t'ﬂ.o)
DATA FROM TIRE PLACARD
Measured Parameter Front Rear
Maximum Tire Pressure (kPa) 350 350
Cold / Test Pressure (kPa) 220 220
Recommended Tire Size P205/55R16 P205/55R16
Tire Size on Vehicle P205/55R16 P205/55R16
Tire Manufacturer Michelin Michelin
Tire Model Primacy Primacy
Treadwear 620 620
Traction Grade A A
Temperature Grade A A
Tire Plies Sidewall 1 1
Tire Plies Body 4
Load Index/Speed Symbol 89H 89H
Tire Material Polyester, polyamide & steel Polyester, steel &
DOT Safety Code Right B3WC 02NX 4414 B3WC 02NX 4414
DOT Safety Code Left B3WC 02NX 4414 B3WC 02NX 4414




DATA SHEET NO. 1 (CONTINUED)
GENERAL TEST AND VEHICLE PARAMETER DATA

Test Vehicle: 2015 Toyota Corolla 4-Door Passenger Car NHTSA No.: M20155306
Test Program:  NCAP Frontal Impact Test Date: 1/8/15

TEST VEHICLE WEIGHTS

Units As Delivered (UVW) (Axle) As Tested (ATW) (Axle)

Front Rear Total Front Rear Total
Left kg 396.4 264.0 443.4 314.0
Right kg 393.8 245.0 420.4 297.4
Ratio % 60.8 39.2 58.6 41.4

Totals kg 790.2 509.0 1299.2 863.8 611.4 1475.2

TARGET TEST WEIGHT CALCULATION

Measured Parameter Units Value
Total Delivered Weight (UVW) kg 1299.2
Weight of 1 P572E ATD & 1 P5720 ATD kg 139.3
Rated Cargo/Luggage Weight (RCLW) kg 41.8"
Vehicle Target Weight (TVTW) kg 1480.3

TEST VEHICLE ATTITUDES AND CG

Units LF RF LR RR CG (aft of front axle)
As Delivered mm 688 698 706 712 1058
As Tested mm 668 679 682 680 1119
Post Test mm 709 703 688 660 ;

GENERAL TEST VEHICLE DATA

Measurement Description Units Value
Test Vehicle Wheel Base mm 2700
Total Vehicle Length at Left Side mm 4390
Total Vehicle Length at Centerline mm 4630
Total Vehicle Length at Right Side mm 4390
Weight of Ballast in Cargo Area kg 0.0
Weight of Vehicle Components Removed kg 59.6
Amount of Stoddard Solvent in Fuel Tank liters 46.5

LIST OF COMPONENTS REMOVED TO MEET TEST WEIGHT: trunk lid, hinges and springs,
muffler, tail lights, rear fascia, brackets and right front beam, left and right rear door trim, glass, tracks
and regulators, package tray trim, rear speakers, rear seat belt retractors, and left and right outside rear
view mirrors.
! Rated cargo luggage weight (RCLW) limited to 41.8 kg.
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Test Vehicle:
Test Program:

DATA SHEET NO. 1 (CONTINUED)
GENERAL TEST AND VEHICLE PARAMETER DATA

2015 Toyota Corolla 4-Door Passenger Car NHTSA No.: M20155306
NCAP Frontal Impact Test Date: 1/8/15

TARGET VEHICLE STRUCTURAL MEASUREMENT

Elements Pre-Test
(mm)
1 Total Length 4630
2 Total Width 1770
3 Bumper Top Height 536
4 Bumper Bottom Height 423
5 Longitudinal Member Top Height 542
6 Distance Between Longitudinal Members 910
7 Longitudinal Member Width 70
8 Engine Top Height 873
9 Engine Bottom Height 193
10 Engine and Gearbox Width 800
11 Front Bumper-Engine Distance 520
12 Front Shock Absorber Fixing Height 865
13 Bonnet Leading Edge Height 720
14 Front Shock Absorber Fixing Width 1135
15 Front Bumper — Front Axle Distance 960
16 Front Axle — A-Pillar Distance 460
17 | A-Pillar — B-Pillar Distance 1075
18 B-Pillar — Rear Axle Distance 1170
19 B-Pillar — C-Pillar Distance 1010
20 | Roof Sill Bottom Height 1305
21 Roof Sill Top Height 1370
22 Floor Sill Bottom Height 325
23 | Floor Sill Top Height 370




DATA SHEET NO. 2
SEAT ADJUSTMENT, FUEL SYSTEM AND STEERING WHEEL DATA

Test Vehicle: 2015 Toyota Corolla 4-Door Passenger Car NHTSA No.: M20155306
Test Program:  NCAP Frontal Impact Test Date: 1/8/15

NORMAL DESIGN RIDING POSITION
For adjustable driver and passenger seat back. Please

describe how to position the inclinometer to measure ' )
the seat back angle. Include description of the location ,
of the adjustment latch detent, if applicable. |/ findiomets

Inclinometer measurement at the top of the backrest at
the seat centerline, according to Form 1 attachment.

Degree
Driver Seat back angle: .07 rearward
Passenger Seat back angle: | 0.9 rearward

SEAT FORE/AFT POSITIONS
Describe the method used of determining seat for/aft positions.

Driver: Mid position, Positioned according to Form 1

Passenger: Full forward, Positioned according to Form 1

Total Fore/Aft Travel Placed in Position No.
Driver Seat 286 10
Passenger Seat 240 0

SEAT BELT UPPER ANCHORAGE
Describe the method of positioning seat belt upper anchorages.

Driver: Uppermost, Positioned according to Form 1

Passenger: Uppermost, Positioned according to Form 1

Total No. of Positions | Placed in Position No.
Driver Seat 4, numbered 0 to 3 0, Uppermost
Passenger Seat 4, numbered 0 to 3 0, Uppermost

Seat Cushion Seat Cushion

Seat Travel Area Seat Travel Area




DATA SHEET NO. 2 (CONTINUED)
SEAT ADJUSTMENT, FUEL SYSTEM AND STEERING WHEEL DATA

Test Vehicle: 2015 Toyota Corolla 4-Door Passenger Car NHTSA No.: M20155306
Test Program:  NCAP Frontal Impact Test Date: 1/8/15

FUEL TANK CAPACITY

Liters
Usable Capacity of “Standard Tank” 50.0
Usable Capacity of “Optional Tank” N/A
92%-94% of Usable Capacity 46.5
Actual Amount of Solvent Used 46.5
1/3 of Usable Capacity 16.7
The vehicle is equipped with an electric fuel Fuemne\ rier Necl Volum

pump. If ignition key is at “ON” position and  Vapor Volume
engine is not running, the fuel pump operates
for 2 seconds. If the engine is running, then
the fuel pump will run continuously.

Filler Cap

STEERING COLUMN ADJUSTMENT

Unusable Capacity
Steering wheel and column adjustments are VEHICLE FUEL TANK ASSEMBLY

made so that the steering wheel hub is at the
geometric center of the locus it describes when
moved through its full range of motion. Steel square
was placed across the rim of the

steering wheel, an inclinometer was placed on the
plate and the angle was measured. Telescope travel
was measured full in and full out and set at the
midpoint.

LEFT SIDE VIEW

STEERING COLUMN POSITIONS

STEERING COLUMN ASSEMBLY

Degrees Fore/Aft Position (mm)
Lowermost Position No. 1 20.6
Geometric Center Position No. 2 22.4
Uppermost Position No. 3 24.2
Telescoping Steering Wheel Travel 36
Test Position 22.4 18




DATA SHEET NO. 3
DUMMY LONGITUDINAL CLEARANCE DIMENSIONS

Test Vehicle: 2015 Toyota Corolla 4-Door Passenger Car NHTSA No.: M20155306
Test Program:  NCAP Frontal Impact Test Date: 1/8/15
Seat Back Angle Line ——»
Driver Passenger
Length Length
[Code | Measurement Description (mr%) Angle (°) (mr?]) Angle (°)
WA?° | Windshield Angle 25.8
SWA? | Steering Wheel Angle 224
SCA® | Steering Column Angle 67.6
SA° | Seat Back Angle (on headrest post) L e
rearward rearward
HZ | Head to Roof (2) 173 238
HH | Head to Header 327 233
HW | Head to Windshield 628 707
NR | Nose to Rim 360
CD | Chest to Dash 478 376
CS | Chest to Steering Hub 268
RA | Rim to Abdomen 181
KDL | Left Knee to Dash 145 22.0 108 35
KDR | Right Knee to Dash 140 36 110 36
PA° | Pelvic Angle 22.5 21.7
TA° | Tibia Angle 41.1 44.8
SK | Striker to Knee 634 12.1 708 11.5
ST | Striker to Head 425 73.4 409 59.5
SH | Striker to H-Point 343 48.1 480 29.4
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DATA SHEET NO. 4
DUMMY LATERAL CLEARANCE DIMENSIONS

Test Vehicle: 2015 Toyota Corolla 4-Door Passenger Car NHTSA No.: M20155306
Test Program:  NCAP Frontal Impact Test Date: 1/8/15

STRIKER

Code Measurement Description Driver Passenger
AD | Arm to Door 135 92
HD | H-Point to Door 166 180
HR | Head to Side Header 189 239
HS | Head to Side Window 329 356
KK | Knee to Knee 332 168

SHY | Striker to H-Point (Y Direction) 172 163
AA | Ankle to Ankle 347 182

11



DATA SHEET NO. 5
SEAT BELT POSITIONING DATA

Test Vehicle: 2015 Toyota Corolla 4-Door Passenger Car NHTSA No.: M20155306
Test Program:  NCAP Frontal Impact Test Date: 1/8/15
DUMMY'S CENTERLINE D' RING
SHOULDER
BELT
PORTION
————
S
PBU
PEL
P LAP BELT
MALE BLADE RTION
BUCKLE
ASSEMBLY"
1/8" THICK /
ALUMINUM
PLATE "
( FREEL
¢
3
INBOARD
ANCHORAGE
I FLOORPAN
FRONT VIEW OF DUMMY
SEAT BELT POSITIONING MEASUREMENTS
Measurement Description Units Driver Passenger
PBU — Top surface of reference to belt upper edge mm 337 290
PBL - Top surface of reference to belt lower edge mm 257 211
BELT LENGTH DATA
Measurement Description Units Driver Passenger
Shoulder belt length as measured on ATD mm 857 950
Lap belt length as measured on ATD mm 868 940
Remainder of belt on reel mm 867 710
Total belt length for continuous webbing systems mm 2610 2600
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DATA SHEET NO. 6
HIGH SPEED CAMERA LOCATIONS AND DATA

Test Vehicle: 2015 Toyota Corolla 4-Door Passenger Car NHTSA No.: M20155306
Test Program:  NCAP Frontal Impact Test Date: 1/8/15

CAMERA POSITIONS FOR FRONTAL IMPACTS

14 - Pit Camera Engine Compartment View M 1 - Real-Time Camera
15 - Pit Camera Fuel Tank View
16 & 17 - Frontal Airbag Deployments, Optional

13



DATA SHEET NO. 6 (CONTINUED)
HIGH SPEED CAMERA LOCATIONS AND DATA

Test Vehicle: 2015 Toyota Corolla 4-Door Passenger Car NHTSA No.: M20155306
Test Program:  NCAP Frontal Impact Test Date: 1/8/15
CAMERA LOCATIONS
No. Camera View ocation (mm) Lens grbaergg
X | Y |z | ™ G
1 | Real-Time Left Overall 924 6073 |-1482 | zoom 30
2 | Driver Close - Up 1697 | -4618 | -1209 | 20 1000
3 | Left Front Half 1104 | -5231 | -1235 28 1000
4 | Left Angle!
5 | Steering Column - Top 1493 | -5243 | -2200 | 50 1000
6 | Steering Column - Bottom 1518 | -4900 | -1497 | Zoom | 1000
7 | Right Overall 1722 | 5916 |-1188 | 20 1000
8 | Passenger Close - Up 1336 | 5663 |-1225 50 1000
9 |Right Angle 4263 | 3618 |-2013| 28 1000
10 | Right Front Half 978 | 5663 |-1179| 60 1000
11 | Windshield 127 -90 |-1642 | 12.5 | 1000
12 | Driver Windshield 203 -220 |-2644 | 50 1000
13 | Passenger Windshield 203 285 |-2627| 50 1000
14 | Pit Front 460 80 3122 28 1000
15 | Pit Rear 3021 -75 | 3065 18 1000
16 | Onboard Driver (Optional) 12.5 | 1000
17 | Onboard Passenger (Optional) 12.5 | 1000

Reference Points: +X — forward of impact plane
+Y — right of monorail center
+Z — into ground

! Left angle camera view measurements were not recorded.
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DATA SHEET NO. 7
VEHICLE ACCELEROMETER DATA

Test Vehicle: 2015 Toyota Corolla 4-Door Passenger Car NHTSA No.: M20155306
Test Program:  NCAP Frontal Impact Test Date: 1/8/15

VEHICLE ACCELEROMETER PRE-TEST LOCATIONS

) Location (mm)
No. Camera View
X Y Z

1 | Left Rear Accelerometer — X Direction 1770 -385 412
2 | Right Rear Accelerometer — X Direction 1770 400 408
3 |Engine Top X 3858 90 834
4 | Engine Bottom X 3990 305 186
5 | Left Rear Accelerometer — Z Direction 1770 -385 412
6 Right Rear Accelerometer — Z Direction 1770 400 408
7 | Left Rear Accelerometer — X Direction 1771 208 412

Redundant
8 | Right Rear Accelerometer- X Direction e 220 408

Redundant

Reference Points: X — Rear Surface of Vehicle (+ forward)
Y — Vehicle Centerline (+ to right)
Z — Ground Plane (+ up)
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DATA SHEET NO. 8
PHOTOGRAPHIC REFERENCE TARGET LOCATIONS

Test Vehicle: 2015 Toyota Corolla 4-Door Passenger Car NHTSA No.: M20155306
Test Program:  NCAP Frontal Impact Test Date: 1/8/15

Item Value
352

885

2200

610
2117
520

1700

1404
1385
918
928
1693
1407
1696
920
931
1380

O|lT|(o|Z|IZ|Ir A<~ |ZT(ommMmO(O|w@|>

All units in millimeters
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Test Vehicle:
Test Program:

DATA SHEET NO. 9
LOAD CELL LOCATIONS ON FIXED BARRIER
2015 Toyota Corolla 4-Door Passenger Car NHTSA No.: M20155306

NCAP Frontal Impact Test Date: 1/8/15
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DATA SHEET NO. 10
TEST VEHICLE SUMMARY OF RESULTS

Test Vehicle: 2015 Toyota Corolla 4-Door Passenger Car NHTSA No.: M20155306
Test Program:  NCAP Frontal Impact Test Date: 1/8/15

INSTRUMENTATION

Instrumentation Number of Channels Collected
Driver Dummy Accelerometers 21
Passenger Dummy Accelerometers 21
Vehicle Structure Accelerometers 8
Total 95

CAMERA COVERAGE

Type of Camera Number Used in this Test
High-Speed Vehicle Onboard 2
High-Speed Offboard 14
Real-Time Panning 1
Total 17

18



DATA SHEET NO. 11
POST-TEST OBSERVATIONS
Test Vehicle: 2015 Toyota Corolla 4-Door Passenger Car NHTSA No.: M20155306

Test Program:  NCAP Frontal Impact Test Date: 1/8/15
TEST DUMMY INFORMATION AND CONTACT LOCATIONS
Description Driver Passenger
Dummy Type / Serial No. Hybrid 111 50th/ 037 Hybrid 111 5th/ 426
Head Contact Front airbag, head restraint Front airbag, head restraint
Upper Torso Contact None None
Lower Torso Contact None None
Left Knee Contact Knee airbag Glove box door
Right Knee Contact Knee airbag Glove box door
DOOR OPENING AND SEAT TRACK INFORMATION
Description Front Rear
Locked/Unlocked Doors Unlocked Unlocked
. Remained closed & latched, Remained closed & latched,
Front Door Opening . )
operational operational
Rear Door Opening Remained clos_ed & latched, Remained closgd & latched,
operational operational
Seat Track Shift (mm) None None
Seat Back Failure None None
POST-TEST STRUCTURAL OBSERVATIONS
Critical Areas of Performance Observations and Conclusions
Windshield Damage Cracked on Left and Right Corners
Window Damage None
Other Notable Effects None
VEHICLE REBOUND FROM BARRIER
Measured Parameter Units Value
Left Side mm 974
Center mm 962
Right Side mm 945
Average mm 960
SUPPLEMENTAL RESTRAINT SYSTEM INFORMATION
. Driver (Occupant 1) Passenger (Occupant 2)
Restraint Type Installed Deployed Installed Deployed
Front Airbag Yes Yes Yes Yes
Side Curtain Airbag Yes Yes Yes Yes
Torso/Pelvis Airbag Yes Yes Yes Yes
Pelvis Airbag No N/A No N/A
Knee Airbag Yes Yes No N/A
Seat Belt Pretensioner Yes N/A Yes N/A
Seat Belt Load Limiter Yes N/A Yes N/A
Other: Seat Cushion Airbag No N/A Yes Yes
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DATA SHEET NO. 12
VEHICLE PROFILE MEASUREMENTS

Test Vehicle: 2015 Toyota Corolla 4-Door Passenger Car NHTSA No.: M20155306
Test Program:  NCAP Frontal Impact Test Date: 1/8/15

REAR DATU REFERENCE

LENGTH OF \
EMCIMNE BLOCK

TO EDQE OF Do
|__(EWEM HUMEER
FOR FGHT S0E
&40 Q0D NUMBER
FOR LEFT SiDE)

TO THAILMG EDEE
|« BEHMD DOOR
{RGHTILEFT SI0E)

TO LEADHMG EDGE
M FARONT OF DOCR
{RGHTILEFT GIDE)

STEERNG
COL LN

FE&R DATLIM
REF EREMCE AT
CENTER OF REAR
ELMPER

T STEER G Co L T FIREWALL [FIGHT LEFT SI0E)
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DATA SHEET NO. 12 (CONTINUED)
VEHICLE PROFILE MEASUREMENTS

Test Vehicle: 2015 Toyota Corolla 4-Door Passenger Car NHTSA No.: M20155306
Test Program:  NCAP Frontal Impact Test Date: 1/8/15

No. Measurement Description Pre-Test | Post-Test | Difference
1 Total Length of Vehicle at Centerline 4630 4100 530
2 Rear Surface of Vehicle (RSOV) to Front of Engine 4112 3925 187
3 RSOV to Firewall 3690 3610 80
4 RSOV to Upper Leading Edge of Right Door 3230 3230 0
5 RSOV to Upper Leading Edge of Left Door 3225 3225 0
6 RSOV to Lower Leading Edge of Right Door 3165 3169 -4
7 RSOV to Lower Leading Edge of Left Door 3170 3170 0
8 RSOV to Upper Trailing Edge of Right Door 2165 2167 -2
9 RSOV to Upper Trailing Edge of Left Door 2165 2165 0
10 RSOV to Lower Trailing Edge of Right Door 2165 2167 -2
11 RSOV to Lower Trailing Edge of Left Door 2165 2164 1
12 RSOV to Bottom of “A” Post-of Right Side 3225 3225 0
13 RSOV to Bottom of “A” Post-of Left Side 3220 3222 -2
14 RSOV to Firewall, Right Side 3650 3735 -85
15 RSOV to Firewall, Left Side 3640 3734 -94
16 RSOV to Steering Column 2727 2796 -69
17 Center of Steering Column to “A” Post 280 365 -85
18 Center of Steering Column to Headliner 400 440 -40
19 RSOV to Right Side of Front Bumper 4390 4069 321
20 RSOV to Left Side of Front Bumper 4390 4050 340
21 Length of Engine Block 500 500 0
RD | RSOV to Right Side of Dash Panel 2990 2994 -4
CD | RSOV to Center of Dash Panel 2930 2949 -19
LD RSOV to Left Side of Dash Panel 2990 2996 -6

All Dimensions in mm
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DATA SHEET NO. 13
ACCIDENT INVESTIGATION DIVISION DATA

Test Vehicle: 2015 Toyota Corolla 4-Door Passenger Car NHTSA No.: M20155306
Test Program:  NCAP Frontal Impact Test Date: 1/8/15

VEHICLE INFORMATION

VIN: 2T1BURHE3FC310580 Wheelbase: 2700
Vehicle Size Category: Standard Passenger Car Test Weight (kg): 1475.2

ACCELEROMETER DATA
Accelerometer Locations: As listed on Page 15 of this report.
Cal. Procedure/Interval: TRC procedure / 6 month interval ) L

Integration Algorithm: Trapezoidal
Linearity: > 99%

Impact Velocity (km/h): 56.36
Velocity Change (km/h): 65.2
Time of Separation (ms): 100

CRUSH PROFILE
Collision Deformation Classification: 12FDEW?2

Midpoint of Damage: Centerline

Damage Region Length (mm): 1524

Impact Mode: Frontal /

No. Measurement Description Units | Pre-Test | Post-Test | Difference

C1 Crush zone 1 at left side mm 4390 4050 340
C2 Crush zone 2 at left side mm 4555 4026 529
C3 Crush zone 3 at left side mm 4630 4091 539
C4 Crush zone 4 at right side mm 4640 4073 567
C5 Crush zone 5 at right side mm 4560 4024 536
C6 Crush zone 6 at right side mm 4395 4069 326
L CltoC6 mm 1525 1548 23

22



DATA SHEET NO. 14

VEHICLE INTRUSION MEASUREMENTS

Test Vehicle: 2015 Toyota Corolla 4-Door Passenger Car NHTSA No.: M20155306
Test Program:  NCAP Frontal Impact Test Date: 1/8/15
DOOR OPENING WIDTH
No. Description Units] Pre-Test Post-Test Difference
A | Left Side Upper mm 1030 1030 0
B | Left Side Lower mm 850 851 -1
C | Right Side Upper mm 1030 1030
D |Right Side Lower mm 850 846
WHEELBASE MEASUREMENTS
No. Description Units| Pre-Test Post-Test Difference
Left Side Wheelbase mm 2700 2630 70
F |Right Side Wheelbase | MM 2100 2617 83
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DATA SHEET NO. 14 (CONTINUED)
VEHICLE INTRUSION MEASUREMENTS

Test Vehicle: 2015 Toyota Corolla 4-Door Passenger Car NHTSA No.: M20155306
Test Program:  NCAP Frontal Impact Test Date: 1/8/15
DRIVER COMPARTMENT INTRUSION
Item Description Units | Pre-Test | Post-Test | Difference
AB | Door Opening (Inside Window Jam) mm 1020 1015 5
CX | Left Knee Bolster to X mm 300 337 -37
DX | Right Knee Bolster to X mm 300 329 -29
EX | Brake Pedal to X mm 565 585 -20
FX | Foot Rest to X mm | 550 Sl 3
GX | Center of Steering Column Wheel Hubto X | MM 57 140 -83
X = Front of Seat Track (Stationary)
at AB -
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DRIVER COMPARTMENT
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DATA SHEET NO. 15
SUMMARY OF FMVSS 212, 219 (PARTIAL), AND 301 DATA

Test Vehicle: 2015 Toyota Corolla 4-Door Passenger Car NHTSA No.: M20155306
Test Program:  NCAP Frontal Impact Test Date: 1/8/15

Please provide windshield mounting details.

The standard requires that the post-test retention measurement be a minimum of 75% of the pre-test total
periphery measurement for vehicle not equipped with occupant passive restraint and 50% for each side
of the windshield for vehicle which are equipped with occupant passive restraints.

Temperature of windshield molding during test:

WINDSHIELD PERIPHERY MEASUREMENTS

Measurement | Pre-Test(mm) | Post-Test (mm) % Retention
Left Side 2104 2104 100
Right Side 2117 2117 100
Total 4221 4221 100

Item | Units | Value

T
1
1

A | mm | 1100 TY7
B | mm | 48 I =/ l__x i \ |
c | mm | 1445 ' 1 / _//,ﬁ'a :
p | | e | - =
E mm 503 A . 1
F mm 430 2w Poes W F WANEISHIELD I

AREAS OF PROTECTED ZONE FAILURES
A. Provide coordinates of the area

that the protected zone was X Y

penetrated more than .25 inches by a NA NA

vehicle component other than one

that is normally in contact with the NA NA

windshield. NA NA

B. The inner surface of the e LA

windshield was penetrated by the

hood support beneath the protected X Y

Zone. NA NA
NA NA
NA NA
NA NA
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DATA SHEET NO. 15 (CONTINUED)
SUMMARY OF FMVSS 212, 219 (PARTIAL), AND 301 DATA

Test Vehicle: 2015 Toyota Corolla 4-Door Passenger Car NHTSA No.: M20155306
Test Program:  NCAP Frontal Impact Test Date: 1/8/15

FMVSS 301 FUEL SYSTEM INTEGRTY POST IMPACT DATA

Temperature at Time of Impact: 20.7°C Test Time: 16:41

Stoddard Solvent Spillage Measurements

A From impact until vehicle motion ceases: 0 0Z.
(maximum allowable — 1 0z.)

B For the 5-minute period after motion ceases: 0 0zZ.
(maximum allowable — 5 o0z.)

C For the following 25 minutes: 0 0Z.
(maximum allowable — 1 oz./minutes)

D Spillage: None
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Test Vehicle:
Test Program:

DATA SHEET NO. 16

FMVSS 301 STATIC ROLLOVER RESULTS

2015 Toyota Corolla 4-Door Passenger Car

NCAP Frontal Impact

1. The specified fixture rollover rate for

each 90° of rotation is 50 to 180 seconds.
2. The position hold time at each position

NHTSA No.:
Test Date:

is 300 seconds (minimum).
3. Details of Stoddard Solvent spillage:

M20155306
1/8/15

- @) &

None
o TC 90" 0" TO 180"
) 180" TO 270" X0 TO 3607
SOLVENT COLLECTION TIME TABLE IN SECONDS
Test Phase Rotation Time Hold Time Total Time
0° to 90° 90° 330 420
90° to 180° 90° 330 840
180° to 270° 90° 330 1260
270° to 360° 90° 330 1680
FMVSS 301 SPILLAGE TABLE
Test Phase First 5 Minutes Sixth Minute Seventh Minute Eighth Minute
0° to 90° 0 0 0 N/A
90° to 180° 0 0 0 N/A
180° to 270° 0 0 0 N/A
270° to 360° 0 0 0 N/A

SOLVENT SPILLAGE LOCATION TABLE

Test Phase Spillage Location
0° to 90° None
90° to 180° None
180° to 270° None
270° to 360° None
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DATA SHEET NO. 17
DUMMY/VEHICLE TEMPERATURE STABILIZATION

M20155306

NHTSA No.:

2015 Toyota Corolla 4-Door Passenger Car

Test Vehicle:
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Tr:9T ST/8/T
TE9T ST/8/T
TC9T ST/8/T
TT:9T ST/8/T
TO:9T ST/8/T
TS'ST ST/8/T
Tv:GT ST/8/T
TEST ST/8/T
T¢:ST ST/8/T
TT:GT ST/8/T
TO-ST ST/8/T
TSWT ST/8/T
TvvT ST/8/T
TEWPYT ST/8/T
TevT ST/8/T
9TvT ST/8/T
TT:¥T ST/8/T
TO-¥T ST/8/T
TSET ST/8/T
TrET ST/8/T
TEET ST/8/T
TC:E€T ST/8/T
TT:ET ST/8/T
TO:ET ST/8/T
TS:¢T ST/8/T
TreT ST/8/T

Time of Sample
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APPENDIX A
PHOTOGRAPHS
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TABLE OF PHOTOGRAPHS

Description
Load Cell Location
Load Cell Wall
Manufacturer’s Label
Tire Placard
2015 Toyota Corolla 4-Door Passenger Car Frontal as Delivered
Left Rear 3-4 View, as Received
Pre-Test Front View of Test Vehicle
Post-Test Front View of Test Vehicle
Pre-Test Left View of Test Vehicle
Post-Test Left View of Test Vehicle
Pre-Test Right View of Test Vehicle
Post-Test Right View of Test Vehicle
Pre-Test Right Front 3-4 View
Post-Test Right Front 3-4 View
Pre-Test Left Rear 3-4 View
Post-Test Left Rear 3-4 View
Pre-Test Windshield View
Post-Test Windshield View
Pre-Test Engine Compartment View
Post-Test Engine Compartment View
Pre-Test Fuel Filler Cap View
Post-Test Fuel Filler Cap View
Pre-Test Front Underbody View
Post-Test Front Underbody View
Pre-Test Rear Underbody View
Post-Test Rear Underbody View
Pre-Test Dummy Cable Routing
Post-Test Dummy Cable Routing
Pre-Test Driver Dummy Front View
Post-Test Driver Dummy Front View
Pre-Test Driver Dummy Window View
Post-Test Driver Dummy Window View
Pre-Test Driver Dummy and Vehicle Interior View
Post-Test Driver Dummy and Vehicle Interior View
Pre-Test Driver’s Seat Fore-Aft Markings
Post-Test Driver’s Seat Fore-Aft Markings
Pre-Test View of Belt Anchorage for Driver Dummy
Post-Test View of Belt Anchorage for Driver Dummy
Pre-Test Driver Dummy Feet

Page

A-10
A-10
A-11
A-11
A-12
A-12
A-13
A-13
A-14
A-14
A-15
A-15
A-16
A-16
A-17
A-17
A-18
A-18
A-19
A-19
A-20
A-20
A-21
A-21
A-22
A-22
A-23



No.
40
41
42
43
44
45
46
47
48
49
50
51
52
53
54
55
56
57
58
59
60
61
62
63
64
65
66
66a
67
68
69
70
71
72
73
74
75
76

TABLE OF PHOTOGRAPHS (CONTINUED)

Description
Post-Test Driver Dummy Feet
Pre-Test Driver’s Side Knee Bolster
Post-Test Driver’s Side Knee Bolster
Pre-Test Driver’s Side Floorpan
Post-Test Driver’s Side Floorpan
Post-Test Driver Dummy Face
Post-Test Driver Dummy Contact with Airbag
Post-Test Driver Dummy Contact with Headrest
Pre-Test View of the Steering Wheel
Post-Test View of the Steering Wheel
Pre-Test Passenger Dummy Front View
Post-Test Passenger Dummy Front View
Pre-Test Passenger Dummy Window View
Post-Test Passenger Dummy Window View
Pre-Test Passenger Dummy and Vehicle Interior View
Post-Test Passenger Dummy and Vehicle Interior View
Pre-Test Passenger Seat Fore-Aft Markings
Post-Test Passenger Seat Fore-Aft Markings
Pre-Test View of Belt Anchorage for Passenger Dummy
Post-Test View of Belt Anchorage for Passenger Dummy
Pre-Test Passenger Dummy Feet
Post-Test Passenger Dummy Feet
Pre-Test Passenger Side Knee Bolster
Post-Test Passenger Side Knee Bolster
Pre-Test Passenger Side Floorpan
Post-Test Passenger Side Floorpan
Post-Test Passenger Dummy Contact With Headrest
Post-Test Passenger Dummy Contact With Airbag
Photograph of Ballast Installed in Vehicle
Post-Test Stoddard Solvent Spillage Location view, if required
Post-Test Speed Trap Read-out
Vehicle at 0° on Static Rollover Device
Vehicle at 90° on Static Rollover Device
Vehicle at 180° on Static Rollover Device
Vehicle at 270° on Static Rollover Device
Vehicle at 360° on Static Rollover Device
2015 Toyota Corolla 4-Door Passenger Car Frontal Impact Event
Monroney Label Photograph

Page
A-23
A-24
A-24
A-25
A-25
A-26
A-26
A-27
A-27
A-28
A-28
A-29
A-29
A-30
A-30
A-31
A-31
A-32
A-32
A-33
A-33
A-34
A-34
A-35
A-35
A-36
A-36
A-37
A-37
A-38
A-38
A-39
A-39
A-40
A-40
A-41
A-41
A-42
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001 Load Cell Location
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002 Load Cell Wall
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TIRE AND LOA INFORMATION
RENSEIGNEMENTS SUR MNEUS ET LE CHARGEMENT

ATING CAPACITY TOTAL FRONT REAR
NOMBRE DE PLACES| TOTAL: 5 | AVANT: 2 | ARRIERE:

The combined weight of occupants and cargo should never exceed 390 kg or 865 Ibs.
Le des occupants et du chargement ne doit jamais dépasser 390 kg ou 865

COLD TIRE PR RE

omssr’ﬁous l PRESSION DES PNEUS A FROID
wwr_| P205/55R16| 220 kPa, 32 PSI
P205/55R16 | 220 kPa, 32 PSI
wscoms | T135/80R16 | 420 kPa, 60 PS)

004 Tire Placard



005 2015 Toyota Corolla 4-Door Passenger Car Frontal As Delivered

006 Left Rear 3-4 View, as Received



007 Pre-Test Front View of Test Vehicle
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M20155306 |
NCAP 35 MPH,
FRONT/

RONTAL
150108
2015 Toyota Corolla

' 'M20155306 |
NCAP 35 MPH,

FRONTAL
150108
2015 Toyota Corolla.
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M20155306
NCAP 35 MPH,
FRONTAL

2015 Toyota Corolla
safercar.gov

011 Pre-Test Right View of Test Vehicle

012 Post-Test Right View of Test Vehicle
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014 Post-Test Right Front 3-4 View
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015 Pre-Test Left Rear 3-4 View

016 Post-Test Left Rear 3-4 View
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M20755306
NCARL 35 MPH. -
017 Pre-Test Windshield View

M20155306

( "; — e ————————

7 8 - "
018 Post-Test Windshield View
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M20155306 \n

019 Pre-Test Engine Compartment View

M20155306
POST

NCAP 35 mph
Frontal
2015 Toyota Corolla

150108
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4M20155306

i NCAP 35 mph
‘ Frontal
15 Toyota Corolla

" " PRE

M20155304
POST

Fronta|
2015 TOYOta Corolla

150108

022 Post-Test Fuel Filler Cap View
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M20155305

*"PRE
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023 Pre- Test Front Underbody Vlew
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024 Post-Test Front Underbody View
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M20155306
POST
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M2015530¢

NCAP 35 mph
rontal
2015 Toyota Corolla
PRE
150108

028 Post-Test Dummy Cable Routing
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029 Pre-Test Driver Dummy Front View

030 Post-Test Driver Dummy Front View
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2015 Toyota Corolla

PRE
150108

——

._----‘,...

watercraor | M2015520A

031 Pre-Test Driver Dummy Window View

M20155306
POST

NCAP 35 mph
Frontal
2015 Toyota Corolla

150108

032 Post-Test Driver Dummy Window View
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M20155306 % «

NCAP 35 mph
Frontal e —
2015 Toyota Corolia VI
/
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033 Pre-Test Driver Dummy and Vehicle Interior View

M20155306
POST

NCAP 35 mph
Frontal
2015 Toyota Corolla

150108

034 Post-t Driver Dummy and Vehicle Interior View
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WM20155306

NCAP 35 mph
Frontal
2015 Toyota Corolla

PRE
150108

M20155306
POST

NCAP 35 mph
Frontal
2015 Toyota Corolla

150108

036 Post-Test Driver’s Seat Fore-Aft Markings
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037 Pre-Test View of BeItAnchorage for Driver Dummy

038 Post-Test View of Belt Anchorage for Driver Dummy
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041 Pre-Test Driver’s Side Knee Bolster

M20155306 ¢
POST

35 mph

201

042 Post-Test Driver’s Side Knee Bolster
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044 Post-Test Driver’s Side Floorpan
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M2015530¢
POST

" Frontal
2015 Toyota Corolla

046 Post-Test Driver Dummy Contact With Airbag
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048 Pre-Test View of the Steering Wheel
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F rontal

150108

050 Pre-Test Passenger Dummy Front View
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052 Pre-Test Passenger Dummy Window View
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053 Post-Test Passenger Dummy Window View

M20155306

NCAP 35 mph
Fromtal
2015 Toyota Corolta

PRE
150108

054 Pre-Test Passenger Dummy and Vehicle Interior View
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M2015539¢
POST

NCAP 35 mpy,
Frontaj
2015 Toyota Coroyy

150108
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056 Pre-Test Passenger’s Seat Fore-Aft Markings

M20155306

NCAP 35 mph
Frontal
2015 Toyota Corolla

PRE
150108

€
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058 Pre-Test View of Belt Anchorage for Passenger Dummy
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M20155306
POST

NCAP 35 mph
Frontal
2015 Toyota C

., 150108

059 Post-Test View of Belt Anchorage for Passenger Dummy

060 Pre-Test Passenger Dummy Feet
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s

061 Post-Test Passenger Dummy Feet

PHOTO NOT AVAILABLE

062 Pre-Test Passenger’s Side Knee Bolster
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063 Post-Test Passenger’s Side Knee Bolster

064 Pre-Test Passenger’s Side Floorpan
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065 Post-Test Passenger’s Side Floorpan

M20155306

POST

~ NCAP 35 mph
" Frontal :
2015 Toyota Corolla

066 Post-Test Passenger Dummy Contact With Headrest
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066a Post-Test Passenger Dummy Contact With Airbag

PHOTO NOT APPLICABLE

067 Photograph of Ballast Installed in Vehicle
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PHOTO NOT APPLICABLE

068 Post-Test Stoddard Solvent Spillage Location View, if required

MZO155306

POST

NCAP 35 mph
Frontal
20185 Toyota Corolla

150108

MZO155306
POST

DATA COMMUNICA

—

069 Post-Test Speed Tép Read-out
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071 Vehicle at 90° on Static Rollover Device
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075 2015 Toyota Corolla 44-Dovb;|; 'Passe'n‘ger Car Frontal Impact Event
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Let's Go Places

oesc: COROLLA LE PLUS
VIN 2T1BURHE3FC310580
YR/MDL: 2015/1854C

CLR:  CLASSIC SILVER MET/FB16
PORT/PLANT. _Detroit, MIITMMC RAILH

GOVERNMENT 5-STAR SAFETY RAT|NGS
Ovcnll Vehicle Score * kA k

the comined ratings of frontal, side and rol

lover
SRS DTS B2 Compared to cther venicies of similar aize and welght.

(mFme)

Frontal Driver
Crash Passenger AXk%xx

Based on the risk of injury In a frontal Impact. *
SRR D AN s s wir

RETAIL PRICE  $18,915.00
MECHANICAL & PERFORMANCE OPTIONAL squnmgm
- 1.8L -cyi DOYIC 16-Vaive Duai WT4 FE 50 State Emi
tinuously Variable Transmission 20. ANl Weather Mats & Cargo Tray 200.00
~16:n Aloy Wneois with PZ0S/SSR16 Tires

— Wriptgannjury Lessening Front Seat
- LATOH (Lar :muuwchnmu\)
Outboard Rear Seating Positions.

/Halogen Highbeam Headlights
LED Gayume Running Lons

- Integrated Fog Lights

- Color-Keyed Heated Power Outside Mirrors

INTERIOR
- Auko Cimats Control w! Pollen Fiter |
Phune Audio w/.1-inch Touch Scre

" inciuces Entuns uimea Ste (Aux/

Side Frontseat  Jedrdh kK
Crash Rear seat ok Kk k
Based on the risk of injury In a side impact.

el Ak & P e
" Phone Vowe Controls.
- Backug

* Remcta Keyiess entry System
 Power Dot Locks and Windws

Rollover P & ¢

Based on the risk of rollover In a singie.vehicle crash.

Star ratings range from 110 5 stars (k % % % %) with 5 being the highest.

Source: National Highway Traffic Safety Administration (NHTSA)
w.safercar.gov or 1-888-327-4236

Fuel Economy and Environment
Fuel Economy
a 2 MPG i in
29 38
‘combined city/hwy

3.7 gutons por 100 i

*Full fank of Gas™**

You S@Ve

$ 2,750

in fuel costs

over 5 years
compared 10 the

DELIVERY ?ROCESSING AND HANDLING FEE 825.00

TOTAL _

Smarty o

076 Monroney Label Photograph
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APPENDIX B
VEHICLE AND DUMMY RESPONSE DATA PLOTS

B-1
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TABLE OF DATA PLOTS

List of Data Plots Provided in the Test Report
Driver Head X Acceleration vs. Time Primary
Driver Head Y Acceleration vs. Time Primary
Driver Head Z Acceleration vs. Time Primary
Driver Head Resultant Acceleration vs. Time Primary
Driver Chest X Deflection vs. Time
Driver Chest X Acceleration vs. Time Primary
Driver Chest Y Acceleration vs. Time Primary
Driver Chest Z Acceleration vs. Time Primary
Driver Chest Resultant Acceleration vs. Time Primary
Driver Upper Neck Force X vs. Time
Driver Upper Neck Force Z vs. Time
Driver Upper Neck Moment Y vs. Time
Driver Nij vs. Time
Driver Left Femur Force vs. Time
Driver Right Femur Force vs. Time
Passenger Head X Acceleration vs. Time Primary
Passenger Head Y Acceleration vs. Time Primary
Passenger Head Z Acceleration vs. Time Primary
Passenger Head Resultant Acceleration vs. Time Primary
Passenger Chest X Deflection vs. Time
Passenger Chest X Acceleration vs. Time Primary
Passenger Chest Y Acceleration vs. Time Primary
Passenger Chest Z Acceleration vs. Time Primary
Passenger Chest Resultant Acceleration vs. Time Primary
Passenger Upper Neck Force X vs. Time
Passenger Upper Neck Force Z vs. Time
Passenger Upper Neck Moment Y vs. Time
Passenger Nij vs. Time
Passenger Left Femur Force vs. Time
Passenger Right Femur Force vs. Time

Page
B-13
B-13
B-13
B-13
B-14
B-15
B-15
B-15
B-15
B-16
B-16
B-16
B-17
B-18
B-18
B-19
B-19
B-19
B-19
B-20
B-21
B-21
B-21
B-21
B-22
B-22
B-22
B-23
B-24
B-24

The following additional dummy and vehicle response data can be found in the R & D section of the

NHTSA website at: www.nhtsa.dot.gov.

Driver Head Acceleration X Redundant

Driver Head Acceleration Y Redundant

Driver Head Acceleration Z Redundant

Driver Upper Neck Force Y

B-2


http://www.nhtsa.dot.gov/

Driver Upper Neck Moment X

Driver Upper Neck Moment Z

Driver Chest X Acceleration Redundant
Driver Chest Y Acceleration Redundant
Driver Chest Z Acceleration Redundant
Driver Pelvis X Acceleration

Driver Pelvis Y Acceleration

Driver Pelvis Z Acceleration

Driver Left Upper Tibia Moment X
Driver Left Upper Tibia Moment Y
Driver Left Upper Tibia Force Z

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

Driver Left Foot Aft X

Driver Left Foot Aft Z

Driver Right Foot Fore Z

Driver Right Foot Aft X

Driver Right Foot Aft Z

Driver Lap Belt Force

Passenger Head Acceleration X Redundant
Passenger Head Acceleration Y Redundant
Passenger Head Acceleration Z Redundant

Passenger Upper Neck Force Y
Passenger Upper Neck Moment X
Passenger Upper Neck Moment Z

Passenger Chest X Acceleration Redundant
Passenger Chest Y Acceleration Redundant
Passenger Chest Z Acceleration Redundant

Passenger Pelvis X
Passenger Pelvis Y
Passenger Pelvis Z
Passenger Left Upper Tibia Moment X
Passenger Left Upper Tibia Moment Y

B-3



Passenger Left Upper Tibia Force Z
Passenger Left Lower Tibia Moment X
Passenger Left Lower Tibia Moment Y
Passenger Left Lower Tibia Force Z
Passenger Right Upper Tibia Moment X
Passenger Right Upper Tibia Moment Y
Passenger Right Upper Tibia Force Z
Passenger Right Lower Tibia Moment X
Passenger Right Lower Tibia Moment Y
Passenger Right Lower Tibia Force Z
Passenger Left Foot Fore Z

Passenger Left Foot Aft X

Passenger Left Foot Aft Z

Passenger Right Foot Fore Z

Passenger Right Foot Aft X

Passenger Right Foot Aft Z

Passenger Lap Belt Force

Left Rear Seat Crossmember X

Left Rear Seat Crossmember Z

Right Rear Seat Crossmember X

Right Rear Seat Crossmember Z

Left Rear Seat Crossmember X Redundant
Right Rear Seat Crossmember X Redundant
Vehicle Engine Top X

Vehicle Engine Bottom X

BARRIER 10-1 FX

BARRIER 10-1 My

BARRIER 10-1 Mz

BARRIER 10-2 FX

BARRIER 10-2 My

BARRIER 10-2 Mz

BARRIER 10-3 FX

BARRIER 10-3 My

BARRIER 10-3 Mz

BARRIER 10-4 FX

BARRIER 10-4 My

BARRIER 10-4 Mz
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BARRIER 10-5 FX
BARRIER 10-5 My
BARRIER 10-5 Mz
BARRIER 10-6 FX
BARRIER 10-6 My
BARRIER 10-6 Mz
BARRIER 10-7 FX
BARRIER 10-7 My
BARRIER 10-7 Mz
BARRIER 10-8 FX
BARRIER 10-8 My
BARRIER 10-8 Mz
BARRIER 10-9 FX
BARRIER 10-9 My
BARRIER 10-9 Mz
BARRIER 10-10 FX
BARRIER 10-10 My
BARRIER 10-10 Mz
BARRIER 10-11 FX
BARRIER 10-11 My
BARRIER 10-11 Mz
BARRIER 10-12 FX
BARRIER 10-12 My
BARRIER 10-12 Mz
BARRIER 10-13 FX
BARRIER 10-13 My
BARRIER 10-13 Mz
BARRIER 10-14 FX
BARRIER 10-14 My
BARRIER 10-14 Mz
BARRIER 10-15 FX
BARRIER 10-15 My
BARRIER 10-15 Mz
BARRIER 10-16 FX
BARRIER 10-16 My
BARRIER 10-16 Mz
BARRIER 11-1
BARRIER 11-2
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BARRIER 11-3
BARRIER 11-4
BARRIER 11-5
BARRIER 11-6
BARRIER 11-7
BARRIER 11-8
BARRIER 11-9
BARRIER 11-10
BARRIER 11-11
BARRIER 11-12
BARRIER 11-13
BARRIER 11-14
BARRIER 11-15
BARRIER 11-16
BARRIER 9-1 FX
BARRIER 9-1 MY
BARRIER 9-1 MZ
BARRIER 9-2 FX
BARRIER 9-2 MY
BARRIER 9-2 MZ
BARRIER 9-3 FX
BARRIER 9-3 MY
BARRIER 9-3 MZ
BARRIER 9-4 FX
BARRIER 9-4 MY
BARRIER 9-4 MZ
BARRIER 9-5 FX
BARRIER 9-5 MY
BARRIER 9-5 MZ
BARRIER 9-6 FX
BARRIER 9-6 MY
BARRIER 9-6 MZ
BARRIER 9-7 FX
BARRIER 9-7 MY
BARRIER 9-7 MZ
BARRIER 9-8 FX
BARRIER 9-8 MY
BARRIER 9-8 MZ
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BARRIER 9-9 FX
BARRIER 9-9 MY
BARRIER 9-9 MZ
BARRIER 9-10 FX
BARRIER 9-10 MY
BARRIER 9-10 MZ
BARRIER 9-11 FX
BARRIER 9-11 MY
BARRIER 9-11 MZ
BARRIER 9-12 FX
BARRIER 9-12 MY
BARRIER 9-12 MZ
BARRIER 9-13 FX
BARRIER 9-13 MY
BARRIER 9-13 MZ
BARRIER 9-14 FX
BARRIER 9-14 MY
BARRIER 9-14 MZ
BARRIER 9-15 FX
BARRIER 9-15 MY
BARRIER 9-15 MZ
BARRIER 9-16 FX
BARRIER 9-16 MY
BARRIER 9-16 MZ
BARRIER 6-1
BARRIER 6-2
BARRIER 6-3
BARRIER 6-4
BARRIER 6-5
BARRIER 6-6
BARRIER 6-7
BARRIER 6-8
BARRIER 6-9
BARRIER 6-10
BARRIER 6-11
BARRIER 6-12
BARRIER 6-13
BARRIER 6-14
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BARRIER 6-15
BARRIER 6-16
BARRIER 8-1 FX
BARRIER 8-1 MY
BARRIER 8-1 MZ
BARRIER 8-2 FX
BARRIER 8-2 MY
BARRIER 8-2 MZ
BARRIER 8-3 FX
BARRIER 8-3 MY
BARRIER 8-3 MZ
BARRIER 8-4 FX
BARRIER 8-4 MY
BARRIER 8-4 MZ
BARRIER 8-5 FX
BARRIER 8-5 MY
BARRIER 8-5 MZ
BARRIER 8-6 FX
BARRIER 8-6 MY
BARRIER 8-6 MZ
BARRIER 8-7 FX
BARRIER 8-7 MY
BARRIER 8-7 MZ
BARRIER 8-8 FX
BARRIER 8-8 MY
BARRIER 8-8 MZ
BARRIER 8-9 FX
BARRIER 8-9 MY
BARRIER 8-9 MZ
BARRIER 8-10 FX
BARRIER 8-10 MY
BARRIER 8-10 MZ
BARRIER 8-11 FX
BARRIER 8-11 MY
BARRIER 8-11 MZ
BARRIER 8-12 FX
BARRIER 8-12 MY
BARRIER 8-12 MZ
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BARRIER 8-13 FX
BARRIER 8-13 MY
BARRIER 8-13 MZ
BARRIER 8-14 FX
BARRIER 8-14 MY
BARRIER 8-14 MZ
BARRIER 8-15 FX
BARRIER 8-15 MY
BARRIER 8-15 MZ
BARRIER 8-16 FX
BARRIER 8-16 MY
BARRIER 8-16 MZ
BARRIER 5-1
BARRIER 5-2
BARRIER 5-3
BARRIER 5-4
BARRIER 5-5
BARRIER 5-6
BARRIER 5-7
BARRIER 5-8
BARRIER 5-9
BARRIER 5-10
BARRIER 5-11
BARRIER 5-12
BARRIER 5-13
BARRIER 5-14
BARRIER 5-15
BARRIER 5-16
BARRIER 7-1 FX
BARRIER 7-1 MY
BARRIER 7-1 MZ
BARRIER 7-2 FX
BARRIER 7-2 MY
BARRIER 7-2 MZ
BARRIER 7-3 FX
BARRIER 7-3 MY
BARRIER 7-3 MZ
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BARRIER 7-4 FX
BARRIER 7-4 MY
BARRIER 7-4 MZ
BARRIER 7-5 FX
BARRIER 7-5 MY
BARRIER 7-5 MZ
BARRIER 7-6 FX
BARRIER 7-6 MY
BARRIER 7-6 MZ
BARRIER 7-7 FX
BARRIER 7-7 MY
BARRIER 7-7 MZ
BARRIER 7-8 FX
BARRIER 7-8 MY
BARRIER 7-8 MZ
BARRIER 7-9 FX
BARRIER 7-9 MY
BARRIER 7-9 MZ
BARRIER 7-10 FX
BARRIER 7-10 MY
BARRIER 7-10 MZ
BARRIER 7-11 FX
BARRIER 7-11 MY
BARRIER 7-11 MZ
BARRIER 7-12 FX
BARRIER 7-12 MY
BARRIER 7-12 MZ
BARRIER 7-13 FX
BARRIER 7-13 MY
BARRIER 7-13 MZ
BARRIER 7-14 FX
BARRIER 7-14 MY
BARRIER 7-14 MZ
BARRIER 7-15 FX
BARRIER 7-15 MY
BARRIER 7-15 MZ
BARRIER 7-16 FX
BARRIER 7-16 MY
BARRIER 7-16 MZ
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BARRIER 4-1
BARRIER 4-2
BARRIER 4-3
BARRIER 4-4
BARRIER 4-5
BARRIER 4-6
BARRIER 4-7
BARRIER 4-8
BARRIER 4-9
BARRIER 4-10
BARRIER 4-11
BARRIER 4-12
BARRIER 4-13
BARRIER 4-14
BARRIER 4-15
BARRIER 4-16
BARRIER 2-1
BARRIER 2-2
BARRIER 2-3
BARRIER 2-4
BARRIER 2-5
BARRIER 2-6
BARRIER 2-7
BARRIER 2-8
BARRIER 2-9
BARRIER 2-10
BARRIER 2-11
BARRIER 2-12
BARRIER 2-13
BARRIER 2-14
BARRIER 2-15
BARRIER 2-16
BARRIER 3-1
BARRIER 3-2
BARRIER 3-3
BARRIER 3-4
BARRIER 3-5
BARRIER 3-6
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BARRIER 3-7

BARRIER 3-8

BARRIER 3-9

BARRIER 3-10
BARRIER 3-11
BARRIER 3-12
BARRIER 3-13
BARRIER 3-14
BARRIER 3-15
BARRIER 3-16
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NHTSA

Test Lab: CTF
Test Number: 150108 (M20155306)

Position #1 Hybrid Il Mid-Sized Adult Male Dummy (37)
Position #2 Hybrid Il Small Adult Female (426)

Test Date: 01/08/2015

Driver Head X Acceleration vs. Time Primary (g) vs. Time [ms]

26-06

0-06

10.00+

Driver Head Y Acceleration vs. Time Primary (g) vs. Time [ms]

Vel

400
3.00f
2.004
1.004
NG
-1.00F
2,00

vl oo T

L LSS

-35 0 35 70 105 140 175 210 245 280

Driver Head Z Acceleration vs. Time Primary (g) vs. Time [ms]

30-06

25.001
20.00
15.00
10.00+

Driver Head Resultant Acceleration vs. Time Primary (g) vs. Time [ms]

£O-06
5606

40.00+

30.001

20.001

10.00+

<Max>

13.78 g at 251.52 ms
<Min>

-44.69 g at 86.40 ms

CFC_1000

<Max>
4.06 g at 84.64 ms
<Min>
-2.64 g at 284.96 ms

CFC_1000

<Max>
26.99 g at 79.36 ms
<Min>
-4.36 g at 21.92 ms

CFC_1000

<Max>
48.69 g at 84.88 ms
<Min>
0.03 g at -22.56 ms

CFC_1000

TRE |
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NHTSA

Test Lab: CTF
Test Number: 150108 (M20155306)

Test Date: 01/08/2015
Position #1 Hybrid Il Mid-Sized Adult Male Dummy (37)
Position #2 Hybrid Il Small Adult Female (426)

Driver Chest X Deflection vs. Time (mm) vs. Time [ms]

o0-06-

006

-5.001

-10.00

-15.00

-20.00

! ciogd— o L L

<Max>

0.00 mm at -23.92 ms
<Min>

-20.17 mm at 71.04 ms

CFC_600

Tt
LI L -4 L I L I L L

|
I
-35 0 35 70 105
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Test Date: 01/08/2015
NHTSA Position #1 Hybrid Il Mid-Sized Adult Male Dummy (37)
Test Lab: CTF Position #2 Hybrid Il Small Adult Female (426)
Test Number: 150108 (M20155306)

Driver Chest X Acceleration vs. Time Primary (g) vs. Time [ms]

10600

——o0.00-] <Max>
-10.00+ 4.17 g at 20.88 ms
-20.00+ <Min>
-30.00 -46.14 g at 73.12 ms
-40.00T CFC_180

M VTN
T ‘ T Ao IOW
35
Driver Che
ol <Max>
5.00
L 5.63 g at 20.40 ms
2.50 )
L <Min>
———0-00-
| -4.66 g at 24.56 ms
-2.50
L CFC_180
500
-35 0 35 70 105 140 175 210 245 280

Driver Chest Z Acceleration vs. Time Primary (g) vs. Time [ms]

1560

12.50 sMax>
10.00 12.94 g at 82.24 ms
7.50
5.00] <Min>
2.50 -3.91 g at 20.80 ms
—————6-60
250 CFC_180
N I
T ‘ T 1 IOW
35 0 35 70 105 140 175 210 245 280

Driver Chest Resultant Acceleration vs. Time Primary (g) vs. Time [ms]

£O-06
5606

<Max>
40.00+ 46.61 g at 73.20 ms
30.00 <Min>
2000 0.01 g at 9.76 ms
10.00 CFC_180
Pl e | e " et
T ‘ LLESA L ‘ L ‘ L ‘ L ‘ L ‘ L ‘ L ‘ L ‘ L

-35 0 35 70 105 140 175 210 245 280 m
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NHTSA

Test Lab: CTF
Test Number: 150108 (M20155306)

Test Date: 01/08/2015

Position #1 Hybrid Il Mid-Sized Adult Male Dummy (37)
Position #2 Hybrid Il Small Adult Female (426)

Driver Upper Neck Force X vs. Time (N) vs. Time [ms]

-300.001

v | pacios
TOOTOw

-35 0 35 70

Driver Upp

1700 06
#5606

1500.00}
1250.00
1000.00-F
750.00F
500.00-
250.00-
——6.004

v poeioa T
25668

-35 0

Driver Upper Neck Moment Y vs. Time (Nm) vs. Time [ms]

40-00-
4660

30.00

20.00

10.00+

<Max>
458.40 N at 70.00 ms
<Min>
-338.10 N at 123.76 ms

CFC_1000

<Max>
1,608.27 N at 79.52 ms

<Min>
-198.39 N at 297.84 ms

CFC_1000

<Max>
36.96 Nm at 70.80 ms
<Min>
-14.44 Nm at 272.48 ms

CFC_600
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TRE|

Neck Injury Predictor (N1J)

2015 Toyota Corolla NCAP 35 mph Frontal Impact

Date: 01/08/2015
Time: 16:41

Customer: NHTSA
Test Number: M20155306

Test Orientation = Frontal
Fzc(Tension) = 6806

Fzc(Compression) = 6160
Myc(Extension) = 135
Myc(Flexion) = 310

Dummy:HIl1 50th Male
Seating Position:

Driver

N1J Source Code: (Fz/Fzc)+(My/Myc)

11TMONUPOOH3MOYX 11NECKUPOOH3FOZA TRC Inc. Test Lab: CTF
T z1
S g 159 Test Number: 150108
é 20 1000
10- 7501
o 5001
250
-10- 0
770 [ 50 100 150 200 250 300 350 - -50 0 50 100 150 200 250 300 350
Filter Class: CFC_1000 Time [ms] Filter Class: CFC_1000 Time [ms]
11INNCUPTEH300Y X 03 11INNCUPTFH300Y X
0.2 .
0.175 0.25
0.15
0.2
0.125
0.1 0.15
0.075 01
0.05
0.05
0.025
0 0 ' ' . ;
50 0 50 100 150 200 250 300 350

50 0 50 100 150 200 250 300 350
Time [ms]

Max [NTE] 0.1875 at 53.36 ms

1INICUPCEH300Y X
0.1

0.08

0.06

0.04

0 L
50 0 50 100 150 200 250 300 350

Time [ms]

Max [NCE] 0.0877 at 296.00 ms

Time [ms]

Max [NTF] 0.2601 at 79.52 ms

1INNCUPCFH300YX
0.125

0.1
0.075
0.05
0.025 J
C—SO 0 50 100 150 200 250 300 350

Time [ms]

Max [NCF] 0.1141 at 140.88 ms
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Test Date: 01/08/2015
NHTSA Position #1 Hybrid Il Mid-Sized Adult Male Dummy (37)
Test Lab: CTF Position #2 Hybrid Il Small Adult Female (426)
Test Number: 150108 (M20155306)

Driver Left Femur Force vs. Time (N) vs. Time [ms]

200 60
56-06

——6-00 <Max>
-250.00T 79.60 N at 300.00 ms
-500.001 .

<Min>
-750.001
-1000.00}+ -1,397.16 N at 34.32 ms
-1250.00-+ CFC_600
v lacqoioa 1o U b e b e L
T TJ-VLJV-IUW L ‘ T T ‘ 1T 7T ‘ T T ‘ T T ‘ LI ‘ LI ‘ L ‘ L
-35 0 35 70 105 140 175 210 245 280

Driver Right Femur Force vs. Time (N) vs. Time [ms]

5O0-06
56606

<Max>
————06:00
500004 136.87 N at 145.68 ms
-1000.00: M
150000 -2,280.50 N at 36.96 ms
-2000.00 : CFC_600
I YN
st

-35 0
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Test Date: 01/08/2015
NHTSA Position #1 Hybrid Il Mid-Sized Adult Male Dummy (37)
Test Lab: CTF Position #2 Hybrid Il Small Adult Female (426)
Test Number: 150108 (M20155306)

Passenger Head X Acceleration vs. Time Primary (g) vs. Time [ms]

26-06
0-06

< >
10.00+ =Max=
6-00 i 17.78 g at 250.48 ms
-10.001 <Min>
-20.00 -37.71 g at 75.92 ms
-30.00T CFC_1000
M PPl PN R . A AN BRI AU R S R
T ‘ T AW L ‘ 1 T ‘ L ‘ 1 T ‘ 1 T ‘ L ‘ L ‘ L ‘ T
-35 0 35 70 105 140 175 210 245 280
Passenger
250] <Max>
byt 4.83 g at 50.16 ms
2.50 <Min>
5.00
750 -11.46 g at 70.48 ms
-10.00 CFC_1000
H2et50
35 0
Passenger Head Z Acceleration vs. Time Primary (g) vs. Time [ms]
30.00 <Max>
25.00 -
20.00- 27.65gat71.76 ms
15.00+ <Min>
10.00+
500 -3.76 g at 22.08 ms
6:00 CFC_1000
Ve T
T ‘ T 1 IOW L ‘ L ‘ L ‘ L ‘ L ‘ L ‘ L ‘ L ‘ L
-35 0 35 70 105 140 175 210 245 280

Passenger Head Resultant Acceleration vs. Time Primary (g) vs. Time [ms]

£O-06
5606

<Max>
40.00 45.69 g at 73.20 ms
30.00 <Min>
20.00+ 0.03 g at-27.20 ms
10.00+ CFC_1000
e+
-35 0

TRE |
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NHTSA

Test Lab: CTF
Test Number: 150108 (M20155306)

Position #1 Hybrid Il Mid-Sized Adult Male Dummy (37)
Position #2 Hybrid Il Small Adult Female (426)

Test Date: 01/08/2015

Passenger Chest X Deflection vs. Time (mm) vs. Time [ms]

20O
56

<Max>

0.00 mm at -17.84 ms
<Min>

-11.86 mm at 80.32 ms

CFC_600
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Test Date: 01/08/2015
NHTSA Position #1 Hybrid Il Mid-Sized Adult Male Dummy (37)
Test Lab: CTF Position #2 Hybrid Il Small Adult Female (426)
Test Number: 150108 (M20155306)

Passenger Chest X Acceleration vs. Time Primary (g) vs. Time [ms]

0-00 <Max>
-10.00+ 3.71gat20.24 ms
-20.001 <Min>
-30.00 -45.15 g at 82.24 ms
-40.00T CFC_180

vl vcome 1oy e b
T ‘ T IOW L ‘ 1 T ‘ L ‘ 1 T ‘ 1 T ‘ L ‘ L ‘ L ‘ T
-35 0 35 70 105 140 175 210 245 280
Passenger Chest Y Acceleration vs. Time Primary (g) vs. Time [ms]

T <Max>

2.50

6.0 3.71 g at22.00 ms

250} <Min>

5.00 -8.99 g at 72.88 ms

7.50 CFC_180

20400
35 0

Passenger Chest Z Acceleration vs. Time Primary (g) vs. Time [ms]

250

7-50 Mo
5.00 <Max>
2.50] 6.46 g at 76.72 ms
[———0.00 <Min>
-2.50 —
-5.00 -9.56 g at 103.20 ms
7.50 CFC_180
-0
-35 0

<Max>
40.00+ 45.46 g at 72.08 ms
30.00 <Min>
2000 0.04 g at 0.88 ms
10.00 CFC_180
bl e | =" — A
T ‘ T VoW L ‘ L ‘ L ‘ L ‘ L ‘ L ‘ L ‘ L ‘ L

-35 0 35 70 105 140 175 210 245 280 m
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NHTSA

Test Date: 01/08/2015

Position #1 Hybrid Il Mid-Sized Adult Male Dummy (37)
Test Lab: CTF Position #2 Hybrid Il Small Adult Female (426)

Test Number: 150108 (M20155306)

Passenger Upper Neck Force X vs. Time (N) vs. Time [ms]

-400.00

| Eaood-

T DOoHoY

|
I
-35 0 35 70 105 140 175 210 245 280

Passenger

600-06

400.00+

200.00+

Passenger Upper Neck Moment Y vs. Time (Nm) vs. Time [ms]

30-06

3660

20.00+

10.00

<Max>
338.04 N at 68.64 ms
<Min>
-437.53 N at 130.56 ms

CFC_1000

<Max>
534.73 N at 51.60 ms

<Min>
-348.36 N at 21.60 ms

CFC_1000

<Max>

26.47 Nm at 140.32 ms
<Min>

-25.55 Nm at 93.36 ms

CFC_600
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m 2015 Toyota Corolla NCAP 35 mph Frontal Impact 01082005
. Neck Injury Predictor (NI1J) Time: 16:41

Customer: NHTSA _ 13TMONUPOOHFMOYX _ 13NECKUPOOHFFOZA TRC Inc. Test Lab: CTF
Test Number: M20155306 g £ Test Number: 150108
Test Orientation = Frontal E fﬁ 200
Fzc(Tension) = 4287 o o
Fzc(Compression) = 3880 o 200
Myc(Extension) = 67 :20 -
MyC(FleXiOn) =155 -50 0 50 100 150 200 250 300 350 -50 0 50 100 150 200 250 300 350
Filter Class: CFC_1000 Time [ms] Filter Class: CFC_1000 Time [ms]
13NIJCUPTEHFO0Y X 02 13NIJCUPTFHFO0Y X
0.5 25
0.4 0.2
0.3 0.15
0.2 0.1
01 M ﬂ 0.05 |
0,50 0 50 100 150 200 250 300 350 c-50 0 50 100 150 200 250 300 350
Time [ms] Time [ms]
Max [NTE] 0.4119 at 89.28 ms Max [NTF] 0.2384 at 130.48 ms
13NIJCUPCEHF00Y X 13NIJCUPCFHF00Y X
0.2 0.1
0.175
0.15 0.08
0.125 0.06
0.1
0.075 0.04
0.05 0.02
Dummy:HIlI 5th Female 0.025
Seating Position: %% 5 S0 100 50 200 20 300 30 %% © S 100 10 200 20 300 3%
Right Front Passenger Time frel Time el
Max [NCE] 0.1966 at 80.64 ms Max [NCF] 0.0957 at 310.00 ms

NIJ Source Code: (Fz/Fzc)+(My/Myc)
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NHTSA

Position #1 Hybrid Il Mid-Sized Adult Male Dummy (37)
Test Lab: CTF Position #2 Hybrid Il Small Adult Female (426)

Test Number: 150108 (M20155306)

Test Date: 01/08/2015

Passenger Left Femur Force vs. Time (N) vs. Time [ms]

1000-60

166606

500.001

0-00
006

-500.00

-1000.001

-1500.001

s lopaoioe 4 o L L L L L L ]
T TZPOTov LI L I N I I O L Y LB

-35 0 35 70 105 140 175 210 245 280

Passenger

250 06

75666

500.00
250.00
———0-00
-250.00+
-500.00+
-750.00+

1 6a0i00
Hrboeiee

-35 0

<Max>
693.23 N at 43.12 ms
<Min>
-1,757.78 N at 59.84 ms

CFC_600

<Max>
641.42 N at 43.60 ms

<Min>
-915.85 N at 79.20 ms

CFC_600
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APPENDIX C
DUMMY CALIBRATION AND PERFORMANCE VERIFICATION
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Pre-Test Calibration Sheets

Driver S/N 037
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Transportation Research Center Inc.
572E HIII 50th Male Dummy
External Dimensions
Serial No. 037
Calibration No. 26

Specification | Results

Symbol |Description Pass
mm mm

A Total Sitting Height 878.8 - 889.0 885 Yes
B Shoulder Pivot Height 505.5 - 520.7 520 Yes
(@ H-Point Height 83.8 - 88.9 85 Yes
D H-Point From Seatback 134.6 - 139.7 138 Yes
E Shoulder Pivot From Backline 83.8 - 94.0 92 Yes
F Thigh Clearance 139.7 - 154.9 150 Yes
G Back Of Elbow To Wrist Pivot 289.6 - 304.8 295 Yes
H Skull Cap To Backline 40.6 - 45.7 45 Yes
I Shoulder-Elbow Length 330.2 - 345.4 340 Yes
J Elbow Rest Height 190.5 - 210.8 200 Yes
K Buttock Knee Length 579.1 - 604.5 600 Yes
L Popliteal Height 429.3 - 454.7 440 Yes
M Knee Pivot Height 485.1 - 500.4 495 Yes
N Buttock Popliteal Length 452.1 - 477.5 470 Yes
O Chest Depth 213.4 - 228.6 224 Yes
P Foot Length 251.5 - 266.7 264 Yes
\'% Shoulder Breadth 421.6 - 436.9 428 Yes
\Y Foot Breadth 91.4 - 106.7 97 Yes
Y Chest Circumference 970.3 - 1000.8 987 Yes
Z Waist Circumference 835.7 - 866.1 865 Yes
AA Location For Chest Circumference 429.3 - 4343 430 Yes
BB Location For Waist Circumference 226.1 - 231.1 230 Yes

Comments:

Technician

Revised 8/10/12

C-3
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Transportation Research Center Inc.

Front Head Drop

HIIT 50th  Serial No. 037 Certification No. 26-1

Test Parameter
Temperature

Relative Humidity

Peak Head Resultant Acceleration

Peak Head Lateral Acceleration
Is Acceleration Curve Unimodal
within 10% of Peak?

Test meets specifications.

Comments:

Technician

Wialiana dehurkec

Test Date: 12/1/2014

Specification Source: CFR49 Part 572 Subpart E

Specification Test Results Pass
18.9-255°C 21.1 °€ Yes
10-70 % 39% Yes
225-275¢ 255.3'g Yes
(-15)-15¢ 1.2g Yes
Yes Yes Yes

Approved

7

12.01.2014 15:52:05 611

with Polarity in accordance with J211
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Acceleration [g] Acceleration [g] Acceleration [g]

Acceleration [g]

Transportation Research Center Inc.

Front Head Drop

HIII 50th  Serial No. 037 Certification No. 26-1

Test Date: 12/1/2014

Head X-Axis Acceleration

Filter Class: CFC_1000
Max: 0.1 g at -0.3 ms

Min: -226.5 g at 2.3 ms

Filter Class: CFC_1000
Max: 11.2 gat 2.2 ms

Min: -1.2 gat 5.3 ms

Filter Class: CFC_1000

Max: 117.9 gat 2.2 ms
Min: -2.1 gat 6.7 ms

Filter Class: CFC_1000
Max: 255.3 gat 2.3 ms

Min: 0.0 g at -0.6 ms

12.01.2014 15:52:14 611 m

50
0 \
. i ///
-100 \ /
-150 /
-200
250 t } } t
0 2 4 6 8 10
. . Time [ms]
Head Y-Axis Acceleration
12,5
. i
%5 \
: A"
T T ANTR
0 o ]
2.5 + t + t
0 2 4 6 8
) ) Time [ms]
Head Z-Axis Acceleration
125
100 / /\\
. AN
% / \
25 /
0
25 + } t t
0 2 4 6 8.
) Time [ms]
Head Resultant Acceleration
300
250 \
200 / \
150 / \
100 / \
50 /
0 + + t t
0 2 4 6 8
Time [ms]
Specification Source: CFR49 Part 572 Subpart E
with Polarity in accordance with J211




Transportation Research Center Inc.

Neck Flexion

HIII 50th  Serial No. 037 Certification No. 26-1

Test Date: 12/2/2014

Test Parameter Specification
Temperature 20.6-22.2°C
Relative Humidity 10-70 %
Pendulum Velocity 6.89 - 7.13 m/s
Pendulum Acceleration Decay

Crossing -5g 34 -42 ms
Pendulum Acceleration at 10ms (-22.5)-(-27.5) g
Pendulum Acceleration at 20ms (-17.6) - (-22.6) g
Pendulum Acceleration at 30ms (-12.5)-(-18.5) g
Pendulum Acceleration > 30ms >=(-29.0) g

Total Head D-Plane Rotation

Peak (-64) - (-78)°
Time of Peak 57 - 64 ms
Total Head D-Plane Rotation
Decay to 0° 113 - 128 ms

Total Neck Occipital Condyles Moment

Peak 88 - 108 N'm
Time of Peak 47 - 58 ms
Total Neck Occipital Condyles Moment
Decay to 0 N'm 97 - 107 ms

Test meets specifications.

Comments:

Technician

Specification Source: CFR49 Part 572 Subpart E
with Polarity in accordance with J211

Test Results
21.4°C
38%
6.913 m/s

39.5 ms

23.11g
2030 g
-15.11 g
1511 g

-72.7°
59.2 ms

119.0 ms
102.3 N'm
52.4 ms

100.5 ms

Approved

Pass
Yes
Yes

Yes

Yes

Yes
Yes
Yes
Yes

Yes
Yes

Yes

Yes
Yes

R

12.02.2014 13:34:38 2950

TR |




Angle Degrees [°] Angle Degrees [°] Acceleration [g]

Angle Degrees [°]

Transportation Research Center Inc.

Neck Flexion

HIII 50th  Serial No. 037 Certification No. 26-1

Pendulum Acceleration

Test Date: 12/2/2014

0 ) [\

-

_20 _

25 1 1

0 40

80 120

Pot Rotation at the Base of Neck

160
Time [ms]

0 40

80 120

4

T
160

Time [ms]

200

e

0
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-20 \

0 40
Total Head D-Plane Rotation

) ] \l_/
40 1 1

80 120

1
T

160
Time [ms]

20

0 \
25

5 LY

4
@

o

0 40

80 120

Specification Source: CFR49 Part 572 Subpart E
with Polarity in accordance with J211

=4

160
Time [ms]

12.02.2014 13:35:21 2950

Filter Class: CFC_60
Max: 2.6 g at 45.3 ms
Min: -24.3 g at 8.2 ms

Filter Class: CFC_60
Max: 21.8 ° at 176.0 ms
Min: -33.2 ° at 59.4 ms

Filter Class: CFC_60
Max: 27.2°at 179.8 ms
Min: -39.6 © at 58.9 ms

Filter Class: CFC 60
Max: 49.0 ° at 178.2 ms
Min: -72.7 ° at 59.2 ms

TRE |




Torque [Nm] Force [N] Force [N]

Torque [N'm]

Transportation Research Center Inc.

Neck Flexion

HIII 50th  Serial No. 037 Certification No. 26-1

Test Date: 12/2/2014

Neck Force (X)
250
]
TN
250 \
=00 \\N\ /
750 VA
-1000 } t } }
0 40 80 120 160 200

}"ime ms]

Neck Force (X) Filtered for Total Neck Occipital Condyle Ca! culatl[on

250

E
0

250 \

500 \

-750 /

T
-1000 t

Neck Moment (Y)
100

160
Time [ms]

75 A\
. N

a RN

. LW
RV

504 : . : :
0 40 80 120 160
o Time [ms]
Total Neck Occipital Condyle Moment (Y)
125
100 / \
. F "
25 /
0 <
. N I
-50 + 4 t t
0 40 80 120

Specification Source: CFR49 Part 572 Subpart E
with Polarity in accordance with J211

C-8

160
Time [ms]

Filter Class: CFC_1000
Max: 180.5 N at 169.9 ms
Min: -848.2 N at 42.5 ms

Filter Class: CFC_600
Max: 180.2 N at 170.0 ms
Min: -841.9 N at 42.5 ms

Filter Class: CFC_600
Max: 89.1 Nm at 52.3 ms
Min: -37.2 Nm at 13.9 ms

Filter Class: Without_(Consta:

Max: 102.3 N'm at 52.4 ms
Min: -27.5 N'm at 13.7 ms

12.02.2014 13:35:22 2950 m




Transportation Research Center Inc.

Neck Extension

HIII 50th  Serial No. 037 Certification No. 26-2

Test Date: 12/2/2014

Test Parameter Specification
Temperature 20.6-22.2°C
Relative Humidity 10-70 %
Pendulum Velocity (-5.95) - (-6.18) m/s
Pendulum Acceleration Decay

Crossing 5g 38 -46 ms
Pendulum Acceleration at 10ms 17.2-212¢g
Pendulum Acceleration at 20ms 14.0-19.0¢g
Pendulum Acceleration at 30ms 11.0-16.0¢g
Pendulum Acceleration > 30ms <=220¢g

Total Head D-Plane Rotation

Peak 81-106°
Time of Peak 72 - 82 ms
Total Head D-Plane Rotation
Decay to 0° 147 - 174 ms

Total Neck Occipital Condyles Moment

Peak (-53) - (-80) N'm
Time of Peak 65 - 79 ms
Total Neck Occipital Condyles Moment
Decay to 0 N'm 120 - 148 ms

Test meets specifications.

Comments:

Technician

W00 00 . Jorumbzei

Specification Source: CFR49 Part 572 Subpart E
with Polarity in accordance with J211

Test Results
21.4°C
36 %
-5.974 m/s

41.9 ms

18.84 ¢
1633 g
12.61 g
1261 g

95.3°
77.7 ms

156.6 ms
-69.2 N'm
72.1 ms

145.5 ms

Approved

Pass
Yes
Yes

Yes

Yes

Yes

Yes
Yes

Yes

Qub. toask,
| )

12.02.2014 14:42:28 3029




Angle Degrees [°] Angle Degrees [°] Acceleration [g]

Angle Degrees [°]

Transportation Research Center Inc.

Neck Extension
HIII 50th  Serial No. 037 Certification No. 26-2
Test Date: 12/2/2014

Pendulum Acceleration

20 Filter Class: CFC_60
s [/\/\ Max: 19.5 g at 8.7 ms
\ Min: -2.3 g at 48.3 ms
10
5
- e
0 ~ W4
-5 t } } } +
0 40 80 120 160
Time [ms]
Pot Rotation at the Base of Neck
40 Filter Class: CFC_60
] Max: 38.0° at 75.8 ms
30
N )l N Min: -15.3 ° at 200.0 ms
10
0
-10
20 t t t t t
0 40 80 120 160
Time [ms]
Head Rotation at Occypital Condyles
60 Filter Class: CFC_60
P 1 Max: 57.4° at 79.1 ms
] L Min: -23.5 ° at 200.0 ms
20
0
20
40 t t t i +
0 40 80 120 160
Time [ms]
Total Head D-Plane Rotation
100 Filter Class: CFC_60
5 Max: 95.3 ° at 77.7 ms
. Min: -38.8 © at 200.0 ms
25
N
25
-50 t } t t t
0 40 80 120 160
Time [ms]
Specification Source: CFR49 Part 572 Subpart E 12.02.2014 14:42:36 3029 m
with Polarity in accordance with J211 .
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Torque [Nm] Force [N] Force [N]

Torque [N-m]

Transportation Research Center Inc.

Neck Extension
HIII 50th  Serial No. 037 Certification No. 26-2
Test Date: 12/2/2014

Neck Force (X)
600

400 //\

~ I\

S A N A
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-400 4 } :
0 40 80

120

T
160

e [ms]

Tim
Neck Force (X) Filtered for Total Neck Occipital Condyle Calculatl[on
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= Time [ms]
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N Y,
-75 t t t } }
0 40 80 120

Specification Source: CFR49 Part 572 Subpart E
with Polarity in accordance with J21 1

C-11

160
Time [ms]

Filter Class: CFC_1000
Max: 561.3 N at 75.6 ms
Min: -251.2 N at 190.9 ms

Filter Class: CFC_600
Max: 560.9 N at 75.7 ms
Min: -251.1 N at 191.1 ms

Filter Class: CFC_600
Max: 27.9 Nm at 192.5 ms
Min: -59.7 Nm at 71.9 ms

Filter Class: Without (Constai
Max: 32.2 N'm at 192.3 ms
Min: -69.2 N'm at 72.1 ms

12.02.2014 14:42:37 3029 m




Transportation Research Center Inc.

Front Thorax

HIII 50th Serial No. 037 Certification No. 26-1

Test Parameter
Temperature

Relative Humidity

Probe Velocity

Probe Force Peak

Maximum Chest Compression
Internal Hysteresis

Test meets specifications.

Comments:

Technician

Test Date: 12/3/2014

Specification
20.6 -22.2°C
10-70 %

6.59 - 6.83 m/s
(-5,160) - (-5,893) N
(-63.5) - (-72.6) mm
65-85%

Specification Source: CFR49 Part 572 Subpart P

with Polarity in accordance with J211

C-12

Test Results

21.5°C
37%
6.626 m/s
-5,4599N
-69.96 mm
73.0 %

Approved

\WRESSTY

Pass
Yes
Yes

12.03.2014 13:54:14 375

TRE |




Acceleration [g]

Force [N]

Distance [mm]

Force [N]

Transportation Research Center Inc.

Front Thorax

HIII 50th ~ Serial No. 037 Certification No. 26-1

Pendulum Acceleration

Test Date: 12/3/2014

Filter Class: CFC_180
Max: 0.2 g at -0.6 ms

Min: -23.8 gat 19.1 ms

-20

-25
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80
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Filter Class: CFC 180

Max: 34.9 N at -0.0 mm
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Min: -5,459.9 N at -65.3 mm
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-100
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Specification Source: CFR49 Part 572 Subpart P
with Polarity in accordance with J211

C-13

-2

0 0
Distance [mm]

12.03.2014 13:54:24 375 m




Transportation Research Center Inc.
Hybrid Il 50th Male Hip Range of Motion

Serial Number: 37 Date: 01-Dec-2014
Test Number: 1 Time: 13:40
Comments: Left
TEST PARAMETER SPECIFICATION TEST RESULTS
Temperature 189 - 256 219 °C Pass
Humidity 10 - 70 40 % Pass
Moment at 30° 0 < 949 61.62 N-m Pass
Angle at 203 Nm 40 50 48.7 deg Pass
Average Velocity 5 - 10 7.08 deg/sec Pass
Moment About H-Point
|
| !
200 +— i — '
' ‘
150 - — 1‘ — — —
| E ’
Lz
. 100 ‘ ,/ |
| |
50 : — — e —
| /
0 spe——_____| — == ==
0 10 20 30 40 50 60
degrees
Max: 8.31 deg/sec Min:  5.54 deg/sec
Angular Velocity
12 - 1 T —
10 ‘ 1‘
8 ) — —
e Sy [
i gl . LD—;,,,*_-J}LQ_A__
g 4 - - ' !
S | ; | ‘
2 T’ T (o — T T ———
0 4 | e |
0 10 20 30 40 50 60
degrees
Technician . f Approved
Nelegor Jehurizon (,LM’J’&:
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Transportation Research Center Inc.
Hybrid Il 50th Male Hip Range of Motion

Serial Number: 37 Date: 01-Dec-2014

Test Number: 1 Time: 13:32

Comments: Right

TEST PARAMETER SPECIFICATION TEST RESULTS
Temperature 189 - 256 219 °C Pass
Humidity 10 - 70 40 % Pass
Moment at 30° 0 < 949 68.34 N-m Pass
Angle at 203 Nm 40 - 50 48.7 deg Pass
Average Velocity 5 - 10 7.01 deg/sec Pass

Moment About H-Point

200 = —
150 +— i I —— — |
£ 1
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100 ‘ 3 / ‘
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50 ‘l / R \ S
I~ i
/ l
5 |- E . 1 B
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Max: 8.31 deg/sec ~Min:  5.15 deg/sec
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2 — - —t— -
0 i | =
0 10 20 30 40 50 60
degrees
Technician . 3 Approved L

/
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Transportation Research Center Inc.

Left Knee Femur Response Test
HIII 50th Serial No. 037 Certification No. 26-1
Test Date: 12/3/2014

Test Parameter Specification Test Results Pass
Temperature 18.9-25.5°C 21.5°€C Yes
Relative Humidity 10-70 % 38 % Yes
Probe Velocity 2.08 -2.13 m/s 2.087 m/s Yes
Peak Femur Force (-4,715.2) - (-5,782.6) N -5,505.73 N Yes

Test meets specifications.

Comments:

Technician Approved

P20 ape Sehimdzer ka LS

Specification Source: CFR49 Part 572 Subpart E 12.03.2014 11:15:53 1565
with Polarity in accordance with J211

C-16




Acceleration [g]

Force [N]

50

Transportation Research Center Inc.

Left Knee Femur Response Test
HIII 50th  Serial No. 037 Certification No. 26-1
Test Date: 12/3/2014

Pendulum Acceleration

25

Filter Class: CFC_600
Max: 49.8 g at 16.2 ms
Min: -112.5 g at 2.6 ms

[
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1 1 1 1
T T T T
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Filter Class: CFC_600
Max: 2,434.9 N at 16.2 ms

Min: -5,505.7 N at 2.6 ms
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Specification Source: CFR49 Part 572 Subpart E

-+

15
Time [ms]

12.03.2014 11:16:06 1565 m

with Polarity in accordance with J211
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Transportation Research Center Inc.

Right Knee Femur Response Test

HIII 50th  Serial No. 037 Certification No. 26-1

Test Date: 12/3/2014

Test Parameter Specification
Temperature 18.9-25.5°C
Relative Humidity 10-70 %

Probe Velocity 2.08-2.13m/s
Peak Femur Force (-4,715.2) - (-5,782.6) N

Test meets specifications.

Comments:

Test Results Pass

21.5°C Yes

37 % Yes

2.082 m/s Yes
-5,630.36 N Yes

Technician Approved

Specification Source: CFR49 Part 572 Subpart E
with Polarity in accordance with J211

C-18

Qb towily
7

12.03.2014 11:23:03 1563

TRE |




Acceleration [g]

Force [N]

50

Transportation Research Center Inc.

Right Knee Femur Response Test
HIII 50th  Serial No. 037 Certification No. 26-1
Test Date: 12/3/2014

Pendulum Acceleration
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" Pendulum Force
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-3000
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Specification Source: CFR49 Part 572 Subpart E

with Polarity in accordance with J211

C-19

T

5
Time [ms]

Filter Class: CFC_600
Max: 46.1 gat 11.8 ms
Min: -115.1 gat 2.9 ms

Filter Class: CFC_600
Max: 2,256.9 N at 11.8 ms
Min: -5,630.4 N at 2.9 ms

12.03.2014 11:23:11 1563 m




Driver S/N 037

Post-Test Calibration Sheets
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Transportation Research Center Inc.
572E HIII 50th Male Dummy
External Dimensions
Serial No. 037
Calibration No. 27

Specification | Results

Symbol |Description Pass
mm mm

A Total Sitting Height 878.8 - 889.0 885 Yes

B Shoulder Pivot Height 505.5 - 520.7 520 Yes

C H-Point Height 83.8 - 88.9 85 Yes

D H-Point From Seatback 134.6 - 139.7 138 Yes

E Shoulder Pivot From Backline 83.8 - 94.0 92 Yes

F Thigh Clearance 139.7 - 154.9 149 Yes

G Back Of Elbow To Wrist Pivot 289.6 - 304.8 294 Yes

H Skull Cap To Backline 40.6 - 45.7 45 Yes

1 Shoulder-Elbow Length 330.2 - 3454 340 Yes

J Elbow Rest Height 190.5 - 210.8 200 Yes

K Buttock Knee Length 579.1 - 604.5 600 Yes

L Popliteal Height 429.3 - 454.7 440 Yes

M Knee Pivot Height 485.1 - 500.4 495 Yes

N Buttock Popliteal Length 452.1 - 477.5 470 Yes

O Chest Depth 213.4 - 228.6 223 Yes

P Foot Length 251.5 - 266.7 264 Yes

\" Shoulder Breadth 421.6 - 436.9 428 Yes

W Foot Breadth 91.4 - 106.7 97 Yes

Y Chest Circumference 970.3 - 1000.8 987 Yes

Z Waist Circumference 835.7 - 866.1 865 Yes

AA Location For Chest Circumference 429.3 - 4343 430 Yes

BB Location For Waist Circumference 226.1 - 231.1 230 Yes

Comments:
Technician Approved
9
L Q. (i,
V / J
Revised 8/10/12

C-21




Transportation Research Center Inc.

Front Head Drop

HIII 50th  Serial No. 037 Certification No. 27-2

Test Parameter
Temperature

Relative Humidity

Peak Head Resultant Acceleration

Peak Head Lateral Acceleration
Is Acceleration Curve Unimodal
within 10% of Peak?

Test meets specifications.

Comments:

Technici

{

|

Test Date: 1/10/2015

Specification Test Results
18.9-255°C 21.2°C
10-70 % 39 %
225-275¢g 2374 ¢
(-15)-15¢g -719¢g
Yes Yes
Approved

Specification Source: CFR49 Part 572 Subpart E

Pass
Yes
Yes
Yes
Yes
Yes

Wt SR,
j

01.10.2015 10:02:09 611

with Polarity in accordance with J211

C-22
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Acceleration [g] Acceleration [g] Acceleration [g]

Acceleration [g]

Transportation Research Center Inc.

Front Head Drop

HIII 50th  Serial No. 037 Certification No. 27-2

Head X-Axis Acceleration

Test Date: 1/10/2015

Specification Source: CFR49 Part 572 Subpart E
with Polarity in accordance with J211

C-23

01.10.2015 10:02:23 611
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0
e
5 L
-150 \ /
200 /
-250 t } t t t
0 2 4 6 8 10
Time [ms]
Head Y-Axis Acceleration
2
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25 t + t t }
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Head Resultant Acceleration
250
200 ,\
150 / \
100 / \
"
0 / | . : ;
0 2 4 6 8.
Time [ms]

Filter Class: CFC_1000
Max: 0.1 g at -0.5 ms
Min: -210.0 g at 2.2 ms

Filter Class: CFC_1000
Max: 1.8 gat 4.7 ms
Min: -7.9 gat 2.3 ms

Filter Class: CFC_1000
Max: 110.9 gat 2.2 ms
Min: -0.4 gat 7.5 ms

Filter Class: CFC_1000
Max: 237.4 gat 2.2 ms
Min: 0.0 g at -0.6 ms

TRE|




Transportation Research Center Inc.

Neck Flexion

HIII 50th  Serial No. 037 Certification No. 27-1

Test Date: 1/10/2015

Test Parameter Specification
Temperature 20.6-222°C
Relative Humidity 10-70 %
Pendulum Velocity 6.89-7.13 m/s
Pendulum Acceleration Decay

Crossing -5g 34-42 ms
Pendulum Acceleration at 10ms (-22.5)-(-275) g
Pendulum Acceleration at 20ms (-17.6) - (-22.6) g
Pendulum Acceleration at 30ms (-12.5)-(-18.5) g
Pendulum Acceleration > 30ms >=(-29.0) g

Total Head D-Plane Rotation

Peak (-64) - (-78) °
Time of Peak 57 - 64 ms
Total Head D-Plane Rotation
Decay to 0° 113 - 128 ms

Total Neck Occipital Condyles Moment

Peak 88 - 108 N'm
Time of Peak 47 - 58 ms
Total Neck Occipital Condyles Moment
Decay to 0 N'm 97 - 107 ms

Test meets specifications.

Comments:

Technicia;

U.

Specification Source: CFR49 Part 572 Subpart E
with Polarity in accordance with J211

C-24

Test Results
21.5°¢
38 %
6.920 m/s

39.5 ms

22293 ¢
-19.64 g
-14.69 g
-14.69 g

-66.3 °
60.4 ms

120.0 ms
101.0 N'm
52.2 ms

100.0 ms

Approved

Pass
Yes
Yes

Yes
Yes

Yes

%,;2” CShl,

01.10.2015 10:52:01 2951

TRE |




Acceleration [g]

Angle Degrees [°] Angle Degrees [°]

Angle Degrees [°]

Transportation Research Center Inc.

Neck Flexion
HIII 50th  Serial No. 037 Certification No. 27-1
Test Date: 1/10/2015

Pendulum Acceleration

5 Filter Class: CFC_60
] N Max: 3.0
0 — . e ax: 3.0 g at 44.9 ms
Py [ Min: -24.4 g at 8.6 ms
-10 /
-15 /
20 \,\/"
25 t t t } t
0 40 80 120 160 200
Time [ms]
Pot Rotation at the Base of Neck
20 Filter Class: CFC_60
10 Max: 19.8 ° at 179.0 ms
. Min: -34.4°at 61.1 ms
-10
20
N
30 N
-40 t t t t t
0 40 80 120 160
Time [ms])
Head Rotation at Occypital Condyles
30 — Filter Class: CFC_60
20 Max: 28.0 ° at 183.6 ms
10 Min: -32.0° at 58.9 ms
0
-10
20
-30
-40 + } } t t
0 40 80 120 160
Time [ms]
Total Head D-Plane Rotation
50 Filter Class: CFC_60
55 Max: 47.7° at 181.4 ms
| Min: -66.3 ° at 60.4 ms
0
25 \
. i |
-75 } t } t t
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Time [ms]

Specification Source: CFR49 Part 572 Subpart E 01.10.2015 10:52:15 2951 m

with Polarity in accordance with J211
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Torque [Nm] Force [N] Force [N]

Torque [N'm]

Transportation Research Center Inc.

Neck Flexion
HIII 50th Serial No. 037 Certification No. 27-1
Test Date: 1/10/2015

Neck Force (X)
250 Filter Class: CFC_1000
3 Max: 182.5 N at 175.0 ms
\ Min: -847.5 N at 57.5 ms
-250 V\
-500 /
-750 o7
-1000 t } + i t
0 40 80 120 160 200
. Time [ms]
Neck Force (X) Filtered for Total Neck Occipital Condyle Calculation
250 [ ] Filter Class: CFC_600
4 Max: 181.9 N at 175.0 ms
| \ Min: -846.9 N at 57.6 ms
-250 V\
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-1000 t t t t +
0 40 80 120 160 200
Time [ms]
Neck Moment (Y)
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ok ™\ Max: 87.9 Nm at 52.0 ms
54 / \\ Min: -37.7 Nm at 15.1 ms
25 A
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-50 } + + t t
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Time [ms]
Total Neck Occipital Condyle Moment (Y)
125 Filter Class: Without_(Constai
100 / \ Max: 101.0 N'm at 52.2 ms
751 / \ Min: -27.5 N'm at 14.9 ms
50
25 / \ \
-50 t t t t t
0 40 80 120 160 200
Time [ms]
Specification Source: CFR49 Part 572 Subpart E 01.10.2015 10:52:16 2951 m

with Polarity in accordance with J211
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Transportation Research Center Inc.

Neck Extension

HIII 50th  Serial No. 037 Certification No. 27-1

Test Date: 1/10/2015

Test Parameter Specification
Temperature 20.6-22.2°C
Relative Humidity 10-70 %
Pendulum Velocity (-5.95) - (-6.18) m/s
Pendulum Acceleration Decay

Crossing 5g 38 -46 ms
Pendulum Acceleration at 10ms 172-212¢g
Pendulum Acceleration at 20ms 14.0-190¢g
Pendulum Acceleration at 30ms 11.0-16.0 g
Pendulum Acceleration > 30ms <=220¢g

Total Head D-Plane Rotation

Peak 81-106°
Time of Peak 72 - 82 ms
Total Head D-Plane Rotation
Decay to 0° 147 - 174 ms

Total Neck Occipital Condyles Moment

Peak (-53) - (-80) N'm
Time of Peak 65 - 79 ms
Total Neck Occipital Condyles Moment
Decay to 0 N'm 120 - 148 ms

Test meets specifications.

Comments:

Technician |

i

Specification Source: CFR49 Part 572 Subpart E
with Polarity in accordance with J211

C-27

Test Results
21.3°¢
33%
-5.974 m/s

40.0 ms

19.12 ¢
16.65 g
14.09 g
14.09 g

92.72
76.9 ms

155.5 ms
-70.6 N'm
71.1 ms

144.6 ms

Approved

Pass
Yes
Yes

Yes

Yes

Yes
Yes

Yes

Yes

Yes

Yes

\0 LW,
l

1

01.10.2015 11:21:51 3028




Acceleration [g]

Angle Degrees [°]

Angle Degrees [°]

Angle Degrees [°]

Transportation Research Center Inc.

Neck Extension

HIII 50th  Serial No. 037 Certification No. 27-1

Pendulum Acceleration

Test Date: 1/10/2015

20

I5 \
10

il

'
W

0 40

40

Pot Rotation at the Base of Neck

160
Time [ms]

30

20

60

Head Rotation at Occypital Condyles

80 120

160
Time [ms]

504

40
30 /

20
10 /

0
-10

-20

-30 t

0 40

100

Total Head D-Plane Rotation

160
Time [ms]

75

50

Specification Source: CFR49 Part 572 Subpart E

80 120

with Polarity in accordance with J211

C-28

160
Time [ms]

01.10.2015 11:22:03 3028

Filter Class: CFC_60
Max: 19.9 g at 8.7 ms
Min: -3.2 g at 46.9 ms

Filter Class: CFC_60
Max: 37.4° at 76.2 ms
Min: -16.9 ° at 200.0 ms

Filter Class: CFC_60
Max: 55.3 °at 77.5 ms
Min: -21.4 ° at 200.0 ms

Filter Class: CFC 60
Max: 92.7 ° at 76.9 ms
Min: -38.2 ° at 200.0 ms

TRE|




Torque [Nm] Force [N] Force [N]

Torque [N'm]

Transportation Research Center Inc.

Neck Extension
HIII 50th  Serial No. 037 Certification No. 27-1
Test Date: 1/10/2015

Neck Force (X)
600 Filter Class: CFC_1000
/’/\ Max: 566.7 N at 74.0 ms
- Min: -264.3 N at 191.4
. . /\/ \\ in: -264.3 N a 4 ms
/L A\ e
0 ~
200 \_J\\_/
-400 t t } t t
0 40 80 120 160 200
o Time [ms]
Neck Force (X) Filtered for Total Neck Occipital Condyle Calculation
600 Filter Class: CFC_600
- [/\ Max: 566.5 N at 73.8 ms
Min: -263.7 N at 192.2
0 ~ oF % " ‘ e
200 Ne—1
-400 + t t t t
0 40 80 120 160
Time [ms]
Neck Moment (Y)
40 Filter Class: CFC_600
20 i N Max: 27.0 Nm at 200.0 ms
5 / \ / Min: -61.0 Nm at 70.8 ms
-20 ] J
40 /\\
-60 /
-80 t t t t t
0 40 80 120 160 200
Time [ms]
Total Neck Occipital Condyle Moment (Y)
50 Filter Class: Without (Consta
- Max: 31.2 N'm at 200.0 ms

/\ Min: -70.6 N'm at 71.1 ms
0 \
-25 /

75 ; ; | | :

0 40 80 120

160
Time [ms]

Specification Source: CFR49 Part 572 Subpart E 01.10.2015 11:22:04 3028 m
with Polarity in accordance with J211 .
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Transportation Research Center Inc.

Front Thorax

HIII 50th  Serial No. 037 Certification No. 27-1

Test Parameter
Temperature

Relative Humidity

Probe Velocity

Probe Force Peak

Maximum Chest Compression
Internal Hysteresis

Test meets specifications.

Comments:

Technician

U

Test Date: 1/9/2015

Specification
20.6-22.2°C
10-70 %

6.59 - 6.83 m/s
(-5,160) - (-5,893) N
(-63.5) - (-72.6) mm
65-85%

Specification Source: CFR49 Part 572 Subpart P

with Polarity in accordance with J21 1

C-30

Test Results
21.6°C
38 %
6.617 m/s
-5,459.5 N
-67.84 mm

3.1%

Approved

Pass
Yes
Yes
Yes
Yes
Yes
Yes

N e (S,
I

01.09.2015 09:11:59 416




Acceleration [g]

Force [N]

Distance [mm)]

Force [N]

Transportation Research Center Inc.

Front Thorax
HIII 50th  Serial No. 037 Certification No. 27-1
Test Date: 1/9/2015

Pendulum Acceleration

5 Filter Class: CFC_180
0 Max: 0.2 g at -0.6 ms
5] Min: -23.8 gat 19.2 ms
o\ #
Wb [\ £
. -~ i
25 } t t t t
0 20 40 60 80
Time [ms]
Pendulum Force
1000 Filter Class: CFC_180
0 Max: 49.2 N at -0.6 ms
-1000 Min: -5,459.5 N at 19.2 ms
-2000- \\ /

-3000

M\ /
-4000
-5000 \ /

-6000 : + t t t
0 20 40 60 80 100
Time [ms]
Thorax Displacement X-Axis
0 \ Filter Class: CFC_600

-10 \ Max: 0.0 mm at -9.3 ms
20 \ Min: -67.8 mm at 24.4 ms
30

“ \ Vi
- \
e 1 "

-70 t T T T

0 20 40 60 80
Time [ms]

-+

100

Pendulum Force vs. Thorax Displacement X-Axis
1000 Filter Class: CFC_180
0 Max: 49.2 N at -0.0 mm

-1000 Min: -5,459.5 N at -64.3 mm
2000
-3000

-5000

-6000
-100 -80

-+

-4000 //
Nl
6

-60 -40 20 0
Distance [mm]

Specification Source: CFR49 Part 572 Subpart P 01.09.2015 09:12:58 416 m
with Polarity in accordance with J211 .
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Transportation Research Center Inc.
Hybrid 111 50th Male Hip Range of Motion

Serial Number: 37 Date: 09-Jan-2015

Test Number: 1 Time: 15:08

Comments: Left

TEST PARAMETER SPECIFICATION TEST RESULTS
Temperature 189 - 256 214 °C Pass
Humidity 10 - 70 35 % Pass
Moment at 30° 0 < 949 66.66 N-m Pass
Angle at 203 Nm 40 - 50 48.07 deg Pass
Average Velocity 5 - 10 7.11  deg/sec Pass

Moment About H-Point

Technician (/LL

200 / ¢
150
£ /
F4
100 :/
B / ',/
0 4? — X
0 10 20 30 40 50 60
degrees
Max: 8.31 deg/sec Min: 5.15 deg/sec
Angular Velocity
12 —
10
8 ¥ o |
e T e——, e
g ¢ _r\_l-'_' V= N
E 4
2
[ 0
0 10 20 30 40 50 60
degrees
( Approved

C-32
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Transportation Research Center Inc.
Hybrid 111 50th Male Hip Range of Motion

Serial Number: 37 Date: 09-Jan-2015

Test Number: 1 Time: 15:42

Comments: Right

TEST PARAMETER SPECIFICATION TEST RESULTS
Temperature 189 - 256 214 °C Pass
Humidity 10 - 70 39 % Pass
Moment at 30° 0 < 949 80.66 N-m Pass
Angle at 203 Nm 40 - 50 45.69 deg Pass
Average Velocity 5 - 10 7.09 deg/sec Pass

Moment About H-Point

200
150 4—
£
z
100 7
|
} 50
0 - —
0 10 20 30 40 50 60
degrees
Max: 8.31 deg/sec Min: 5.15 deg/sec
Angular Velocity
12 +—
10
‘ 8 2~ e
= " — L A —————
Q
o
E 4
2 —
0
0 10 20 30 40 50 60
degrees

[ g )
Technician 1

Approved

C-33
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Transportation Research Center Inc.

Left Knee Femur Response Test
HIII 50th  Serial No. 037 Certification No. 27-2
Test Date: 1/9/2015

Test Parameter Specification Test Results Pass
Temperature 18.9-255°C 21.3°C Yes
Relative Humidity 10-70 % 39% Yes
Probe Velocity 2.08-2.13m/s 2.101 m/s Yes
Peak Femur Force (-4,715.2) - (-5,782.6) N -5,765.65 N Yes

Test meets specifications.

Comments:

Technician Approved

~

L Vi (ol

Specification Source: CFR49 Part 572 Subpart E 01.09.2015 13:55:18 1632
with Polarity in accordance with J211

C-34

TRE |




Acceleration [g]

Force [N]

25

Transportation Research Center Inc.

Left Knee Femur Response Test
HIII 50th  Serial No. 037 Certification No. 27-2

Test Date: 1/9/2015

Pendulum Acceleration

%

25

-75

-100

-125

1000

Pendulum Force

15

Time [ms]

20

-1000

-2000

-3000

-4000

-5000

-6000

I

Specification Source: CFR49 Part 572 Subpart E

with Polarity in accordance with J211

C-35

-
Time [ms]

01.09.2015 13:55:28 1632

Filter Class: CFC_600
Max: 0.6 g at 16.3 ms
Min: -117.8 g at 2.9 ms

Filter Class: CFC_600
Max: 29.9 N at 16.3 ms
Min: -5,765.7 N at 2.9 ms

TRE |




Transportation Research Center Inc.

Right Knee Femur Response Test
HIII 50th  Serial No. 037 Certification No. 27-1
Test Date: 1/9/2015

Test Parameter Specification Test Results Pass
Temperature 18.9-25.5°C 21.6°C Yes
Relative Humidity 10-70 % 38% Yes
Probe Velocity 2,08 -2.13 m/s 2.104 m/s Yes
Peak Femur Force (-4,715.2) - (-5,782.6) N -5,624.22 N Yes

Test meets specifications.

Comments:

Technician_ / Approved

/

% % Lo,

Specification Source: CFR49 Part 572 Subpart E 01.09.2015 14:02:29 1628
with Polarity in accordance with J211

C-36




Acceleration [g]

Force [N]

-1000

Transportation Research Center Inc.

Right Knee Femur Response Test
HIII 50th  Serial No. 037 Certification No. 27-1

Pendulum Acceleration

Test Date: 1/9/2015

Filter Class: CFC_600

N
W

Max: 0.6 g at 16.5 ms
Min: -114.9 g at 3.0 ms

L

T

-50

Pendulum Force

15

20
Time [ms]

1000

Filter Class: CFC_600
Max: 30.2 N at 16.5 ms

-2000

EERY

-4000

-5000

-+

-6000 +

Specification Source: CFR49 Part 572 Subpart E
with Polarity in accordance with J21 |

C-37

15
Time [ms]

01.09.2015 14:02:36 1628

TRE]

Min: -5,624.2 N at 3.0 ms




Pre-Test Calibration Sheets

Front Passenger S/N 426

C-38




Transportation Research Center Inc.
5720 HIII 5th Dummy
External Dimensions
Serial No. 426 Calibration No. 28

Symbol |Description Specification | Results Pass
mm mm
A Total Sitting Height 774.7 - 800.1 779 Yes
B Shoulder Pivot Height 431.8 - 457.2 443 Yes
& Hip Pivot Height 81.3 - 86.3 85 Yes
D Hip Pivot from Backline 144.8 - 149.8 147 Yes
E Shoulder Pivot from Backline 68.6 - 83.8 78 Yes
F Thigh Clearance 119.4 - 134.6 130 Yes
G Back of Elbow to Wrist Pivot 243.9 - 259.1 250 Yes
H Head Back to Backline 43.2 - 48.2 45 Yes
1 Shoulder to Elbow Length 276.8 - 297.2 283 Yes
J Elbow Rest Height 182.8 - 203.2 193 Yes
K Buttock Knee Length 520.7 - 546.1 534 Yes
L Popliteal Height 355.6 - 376.0 368 Yes
M Knee Pivot Height 393.7 - 419.1 410 Yes
N Buttock Popliteal Length 414.0 - 4394 435 Yes
O Chest Depth without Jacket 175.3 - 190.5 183 Yes
P Foot Length 218.5 - 233.7 222 Yes
R Buttock to Knee Pivot Length 457.2 - 482.6 473 Yes
S Head Breadth 137.1 - 1473 140 Yes
T Head Depth 177.8 - 188.0 182 Yes
U Hip Breadth 299.7 - 314.9 306 Yes
\Y% Shoulder Breadth 350.5 - 365.7 358 Yes
\%% Foot Breadth 78.8 - 94.0 83 Yes
X Head Circumference 528.3 - 548.7 539 Yes
Y Chest Circumference with Jacket 850.9 - 881.3 865 Yes
Z Waist Circumference 759.5 - 789.9 774 Yes
AA Reference Location for Chest Circumference| 332.7 - 358.1 345 Yes
BB Reference Location for Waist Circumference] 160.0 - 170.2 165 Yes
Technician Approved

Y7

Revised 8/10/12

C-39
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Transportation Research Center Inc.

Front Head Drop

HIII 5th  Serial No. 426 Certification No. 28-1

Test Parameter
Temperature

Relative Humidity

Peak Head Resultant Acceleration

Peak Head Lateral Acceleration
Is Acceleration Curve Unimodal
within 10% of Peak?

Test meets specifications.

Comments:

Technician

2

Test Date: 12/1/2014

Specification Test Results
18.9-25.5°C 21.6°C
10-70 % 38%
250-300 g 267.6 g
-15)-15¢g 53¢
Yes Yes
Approved

Specification Source: CFR49 Part 572 Subpart O
with Polarity in accordance

AUV

Pass

Yes
Yes
Yes
Yes

Yes

/

12.01.2014 13:06:22 605

with J211

C-40

TRE |




Acceleration [g] Acceleration [g] Acceleration [g]

Acceleration [g]

Transportation Research Center Inc.

Front Head Drop
HIII 5th  Serial No. 426 Certification No. 28-1
Test Date: 12/1/2014

Head X-Axis Acceleration

0
o Ty /1

250 t t t t t

0 2 4 6 38
Time [ms]

%)
—
— |

>

0
Head Z-Axis Acceleration

N
'S
o

8
Time [ms]

150

125
100 / \

o &

2 \

i s ——
259 : : : : :
0 2 4 6 8
Time [ms]
Head Resultant Acceleration
300 Filter Class: CFC_1000
250 Y Max: 267.6 g at 2.7 ms
2004 // \\ Min: 0.0 gat 0.2 ms
150 \
100 / \
50 /
0 f } t + +
0 2 4 6 8.
Time [ms]
Specification Source: CFR49 Part 572 Subpart O 12.01.2014 13:06:29 605 m

with Polarity in accordance with J211

C-41

Filter Class: CFC_1000
Max: 1.2 g at 9.0 ms
Min: -235.4 g at 2.7 ms

Filter Class: CFC_1000
Max: 4.3 g at 3.6 ms
Min: -5.3 gat 3.8 ms

Filter Class: CFC_1000
Max: 127.3 gat 2.7 ms
Min: -2.1 gat 7.5 ms




Transportation Research Center Inc.

Neck Flexion

HIII 5th  Serial No. 426 Certification No. 28-4

Test Parameter
Temperature
Relative Humidity

Pendulum Velocity
Pendulum Integrated Velocity
Change at 10ms

Pendulum Integrated Velocity
Change at 20ms

Pendulum Integrated Velocity
Change at 30ms

Total Head D-Plane Rotation

Test Date: 12/2/2014

Specification
20.6-222°C
10-70 %
6.89-7.13 m/s

(-2.1) - (-2.5) m/s
(-4.0) - (-5.0) m/s

(-5.8) - (-7.0) m/s

(-77) - (-91)°

Total Neck Occipital Condyles Moment

Between -77° and -91° Rotation

69 - 83 N'm

Total Neck Occipital Condyles Moment

Decay to 10 N'm

Test meets specifications.

Comments:

Technician

7

80 - 100 ms

Specification Source: CFR49 Part 572 Subpart O

with Polarity in accordance

with J211

C-42

Test Results Pass

21.83°C Yes
38% Yes
7.086 m/s Yes
-2.47 m/s Yes
-4.77 m/s Yes
-6.71 m/s Yes
-77.3° Yes
71.6 N'm Yes
85.3 ms Yes

Approved

e

12.02.2014 09:02:40 1699




Acceleration [g]

Velocity [m/s]

-30

-35

Transportation Research Center Inc.

Neck Flexion
HIII 5th Serial No. 426 Certification No. 28-4
Test Date: 12/2/2014

Pendulum Acceleration
g Filter Class: CFC_180
] '\ Max: 3.8 g at 41.2 ms
i N Min: -34.1 g at 2.4 ms

T B = 7 I———"

0 40 80 120 160 200
Time [ms]

Filter Class: CFC_180
1 ] Max: 0.0 n/s at 0.0 ms

) \ Min: -7.3 m/s at 35.2 ms
2

4

-7

I ——==
-8 t + } t t
0 10 20 30 40
Time [ms]
Specification Source: CFR49 Part 572 Subpart O 12.02.2014 09:02:50 1699 m
with Polarity in accordance with J211 .
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Angle Degrees [°]

Angle Degrees [°]

Angle Degrees [°]

30

Transportation Research Center Inc.

Neck Flexion

HIII 5th  Serial No. 426 Certification No. 28-4
Test Date: 12/2/2014

Pot Rotation at the Base of Neck

Filter Class: CFC_60
Max: 21.9° at 185.1 ms

20

Min: -37.1 ° at 57.8 ms

P

-20

-40

-30

40

Head Rotation at Occypital Condyles

120

160 200
Time [ms]

30

Filter Class: CFC_60

20

== Max: 30.4 ° at 190.0 ms

Min: -40.5 © at 62.3 ms

] L

75

Total Head D-Plane Rotation

160
Time [ms]

50

Filter Class: CFC_60
Max: 52.3 ° at 189.0 ms

Min: -77.3 ° at 60.4 ms

25

0

)
G

-50

N

-100

Specification Source: CFR49 Part 572 Subpart O

with Polarity in accordance with J211

C-44

120

160 200
Time [ms]

12.02.2014 09:02:51 1699 m




Torque [Nm] Force [N] Force [N]

Torque [N'm]

Transportation Research Center Inc.

Neck Flexion

HIII 5th  Serial No. 426 Certification No. 28-4

Test Date: 12/2/2014

Neck Force (X)
200

100

0 \__/—/

-100 \\

-200
300 \ /

00 \ /

500 \ = /

600 ~ N A\v'/

700 t } } }
0 40 80 120

200

160
) Time [ms]
Neck Force (X) Filtered for Total Neck Occipital Condyle Calculation
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-700 t 1

Neck Moment (Y)
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Time [ms]

1
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@ i

-50 t i t t

0 40 80 120

Total Neck Occipital Condyle Moment (Y)
100

160
Time [ms]

. A

25‘ \

it S W .

-50

-+

Specification Source: CFR49 Part 572 Subpart O
with Polarity in accordance with J211

C-45

160
Time [ms]

200

200

Filter Class: CFC_1000
Max: 110.1 N at 178.3 ms
Min: -669.2 N at 55.2 ms

Filter Class: CFC_600
Max: 109.8 N at 178.3 ms
Min: -668.9 N at 55.2 ms

Filter Class: CFC_600
Max: 66.1 Nm at 48.2 ms
Min: -34.8 Nm at 13.5 ms

Filter Class: Without_(Consta

Max: 75.4 N'm at 48.8 ms
Min: -25.1 N'm at 13.2 ms

12.02.2014 09:02:52 1699 m




Transportation Research Center Inc.

Neck Extension
HIII 5th Serial No. 426 Certification No. 28-2
Test Date: 12/2/2014

Test Parameter Specification Test Results Pass
Temperature 20.6 -22.2°C 21.5°C Yes
Relative Humidity 10-70 % 35% Yes
Pendulum Velocity (-5.95) - (-6.19) m/s -6.110 m/s Yes
Pendulum Integrated Velocity

Change at 10ms 1.5-1.9m/s 1.86 m/s Yes
Pendulum Integrated Velocity

Change at 20ms 3.1-39m/s 3.64 m/s Yes
Pendulum Integrated Velocity

Change at 30ms 4.6-5.6m/s 521 m/s Yes
Total Head D-Plane Rotation 99-114° 105.8° Yes
Total Neck Occipital Condyles Moment

Between 99° and 114° Rotation (-53) - (-65) N'm -57.5 N'm Yes

Total Neck Occipital Condyles Moment
Decay to -10 N'm 94 - 114 ms 103.2 ms Yes

Test meets specifications.

Comments:

Technic jan7 Approved

o NRE

Specification Source: CFR49 Part 572 Subpart O 12.02.2014 10:26:33 1826
with Polarity in accordance with J211

C-46
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Acceleration [g]

Velocity [m/s]

Transportation Research Center Inc.

Neck Extension
HIII 5th  Serial No. 426 Certification No. 28-2
Test Date: 12/2/2014
Pendulum Acceleration

25

1

i NN L P e

-5 t } t t t

0 40 80 120 160
Time [ms]
; Pendulum Integrated Velocity Change
6 _\
5
4
/

1
0 /: L I " +

Filter Class: CFC_180
Max: 23.6 g at 2.0 ms
Min: -4.5 g at 46.1 ms

Filter Class: CFC_180
Max: 6.3 m/s at 41.0 ms
Min: 0.0 m/s at 0.0 ms

0 10 20 30 40
Time [ms]
Specification Source: CFR49 Part 572 Subpart O 12.02.2014 10:26:39 1826 m
with Polarity in accordance with J211 .
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Angle Degrees [°] Angle Degrees [°]

Angle Degrees [°]

Transportation Research Center Inc.

Neck Extension

HIII 5th  Serial No. 426 Certification No. 28-2

Test Date: 12/2/2014

Pot Rotation at the Base of Neck

Specification Source: CFR49 Part 572 Subpart O

with Polarity in accordance with J21

C-48

160
Time [ms]

5 Filter Class: CFC_60
1 1= Max: 41.8 ° at 74.3 ms
e Min: -16.0 ° at 200.0 ms
30
. i Y
10 / \
0
-10
20 + + t + $
0 40 80 120 160 200
Time [ms]
Head Rotation at Occypital Condyles
50 Filter Class: CFC_60
Max: 64.1 ° at 77.9 ms
£ / Min: -18.2 ° at 200.0 ms
40
) A \\
0
20 : + $ + +
0 40 80 120 160
Time [ms]
Total Head D-Plane Rotation
125 Filter Class: CFC_60
- 1 Max: 105.8 ° at 76.9 ms
] / Min: -34.2 ° at 200.0 ms
75 \
50 /'
25 \
0
25 \
-50 + } t + ¢
0 40 80 120 200

12.02.2014 10:26:40 1826 m




Torque [Nm] Force [N] Force [N]

Torque [N'm]

-100
-200

-200

Transportati;m Research Center Inc.

Neck Extension

HIII 5th Serial No. 426 Certification No. 28-2

Neck Force (X)
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Test Date: 12/2/2014
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Specification Source: CFR49 Part 572 Subpart O

with Polarity in accordance with J211

C-49

120

160
Time [ms]

12.02.2014 10:26:40 1826

200

Filter Class: CFC_1000
Max: 438.6 N at 72.2 ms
Min: -177.7 N at 197.3 ms

Filter Class: CFC_600
Max: 438.5 N at 72.2 ms
Min: -177.2 N at 197.3 ms

Filter Class: CFC_600
Max: 23.7 Nm at 12.8 ms
Min: -49.7 Nm at 72.3 ms

Filter Class: Without_(Constas
Max: 22.4 N'm at 200.0 ms
Min: -57.5 N'm at 72.3 ms

TRE |




Transportation Research Center Inc.

Front Thorax
HIII 5th  Serial No. 426 Certification No. 28-1
Test Date: 12/2/2014

Test Parameter Specification Test Results Pass
Temperature 20.6-22.2°C 21.5°C Yes
Relative Humidity 10-70 % 37 % Yes
Probe Velocity 6.59 - 6.83 m/s 6.596 m/s Yes
Probe Force Peak Between 50.0 mm

and 58.0 mm Chest Deflection (-3,900) - (-4,400) N -4,278. 7N Yes
Probe Force Peak Between 18.0 mm

and 50.0 mm Chest Deflection >=(-4,600) N -4,316.4 N Yes
Maximum Chest Compression (-50) - (-58) mm -51.0 mm Yes
Internal Hysteresis 69 -85 % 76.0 % Yes

Test meets specifications.

Comments:

Techni% Approved

Specification Source: CFR49 Part 572 Subpart O 12.02.2014 13:15:20 389
with Polarity in accordance with J211

C-50
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Acceleration [g]

Force [N]

Distance [mm]

Force [N]

Transportation Research Center Inc.

Front Thorax
HIII 5th  Serial No. 426 Certification No. 28-1
Test Date: 12/2/2014

Pendulum Acceleration

5 Filter Class: CFC_180
0 Max: 0.2 g at 46.1 ms
<9 Min: -31.5 gat 17.0 ms
i | / g
b S 7
o | L
A1/
= 781
35 t t t t t
0 20 40 60 80
Time [ms]
Pendulum Force
1000 Filter Class: CFC_180
0 Max: 24.0 N at 46.1 ms
6 \ / Min: -4,316.4 N at 17.0 ms
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-5000 + } t + t
0 20 40 60 80
Time [ms]
Thorax Displacement X-Axis
0 Filter Class: CFC_600
-10 \ Max: 0.0 mm at -2.6 ms
~ \ Min: -51.0 mm at 20.2 ms
. \\ P a
-40 \ /
-50
-60 t } t } t
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Time [ms]
Pendulum Force vs. Thorax Displacement X-Axis
1000 Filter Class: CFC_180
0 Max: 24.0 N at -9.1 mm
i Min: -4,316.4 N at -49.0 mm
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-4000 S —
-5000 + t t t t
-100 -80 -60 -40 20 . 0
Distance [mm]
Specification Source: CFR49 Part 572 Subpart O 12.02.2014 13:15:46 389 m
with Polarity in accordance with J211 .
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Transportation Research Center Inc.

Hybrid 11l Small Female Torso Flexion

Serial Number: 426 Date: 12/2/2014
Test Number: 1 Time: 15:49
Comments:
TEST PARAMETER SPECIFICATION TEST RESULTS
Temperature 189 - 256 21.8 °C Pass
Humidity 10 - 70 35 % Pass
Average Angular Velocity 0.5 - 1.5 0.93 deg/sec Pass
Initial Angle 0 - 20 14.81 deg Pass
Peak Force at 45.17° 320 - 390 337.72 N Pass
Final Angle -8 - 8 5.88 deg Pass
Force Plot

450

400
l
| 350 +——
! 250 -+ —

g 200
8 /

150 - /

100 /

50 / =

0 T ; — — .

10 20 30 40 50 60
-50
Time (sec)

Technician Z%/ j

Approved %v&, (/S\j‘&:
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Transportation Research Center Inc.

Left Knee Femur Response Test
HIII 5th  Serial No. 426 Certification No. 28-1
Test Date: 12/1/2014

Test Parameter Specification Test Results Pass
Temperature 18.9-25.6°C 21.2°€ Yes
Relative Humidity 10-70 % 40 % Yes
Probe Velocity 2.08 -2.13 m/s 2.130 m/s Yes
Peak Femur Force (-3,450) - (-4,060) N -3,697.5N Yes

Test meets specifications.

Comments:

Technician Approved
2L g
. - S,

>

Specification Source: CFR49 Part 572 Subpart O 12.01.2014 12:22:47 1682
with Polarity in accordance with J211
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Acceleration [g]

Force [N]

Transportation Research Center Inc.

Left Knee Femur Response Test
HIII 5th  Serial No. 426 Certification No. 28-1
Test Date: 12/1/2014

Pendulum Acceleration

Filter Class: CFC_600

Max: 0.7 g at 15.8 ms
Min: -126.1 g at 2.6 ms
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-3500

-4000

Spec

ification Source: CFR49 Part 572 Subpart O

with Polarity in accordance with J211

C-54

15
Time [ms]
Filter Class: CFC_600
Max: 20.3 N at 15.8 ms
Min: -3,697.5 N at 2.6 ms
15
Time [ms]

12.01.2014 12:22:54 1682 m




Transportation Research Center Inc.

Right Knee Femur Response Test
HIII 5th  Serial No. 426 Certification No. 28-1
Test Date: 12/1/2014

Test Parameter Specification Test Results Pass
Temperature 18.9-25.6 °C 21:9°C. Yes
Relative Humidity 10-70 % 38% Yes
Probe Velocity 2.08 -2.13 m/s 2.113 m/s Yes
Peak Femur Force (-3,450) - (-4,060) N -3,6159N Yes

Test meets specifications.

Comments:

Technician Approved
% / (ol

Specification Source: CFR49 Part 572 Subpart O 12.01.2014 12:27:00 1689
with Polarity in accordance with J211
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Acceleration [g]

Force [N]

25

Transportation Research Center Inc.

Right Knee Femur Response Test

HIII 5th  Serial No. 426 Certification No. 28-1

Test Date: 12/1/2014

Pendulum Acceleration

Filter Class: CFC_600
Max: 0.7 g at 15.8 ms
Min: -123.3 g at 2.6 ms
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Specification Source: CFR49 Part 572 Subpart O

with Polarity in accordance with J211

C-56

15

Time [ms]

12.01.2014 12:27:06 1689
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Passenger S/N 426

Post-Test Calibration Sheets
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Transportation Research Center Inc.
5720 HIII 5th Dummy
External Dimensions
Serial No. 426 Calibration No. 29

Symbol |Description Speaification | Results Pass
mm mm
A Total Sitting Height 774.7 - 800.1 779 Yes
B Shoulder Pivot Height 431.8 - 457.2 443 Yes
(& Hip Pivot Height 81.3 - 86.3 85 Yes
D Hip Pivot from Backline 144.8 - 149.8 147 Yes
E Shoulder Pivot from Backline 68.6 - 83.8 78 Yes
F Thigh Clearance 119.4 - 134.6 130 Yes
G Back of Elbow to Wrist Pivot 243.9 - 259.1 250 Yes
H Head Back to Backline 432 - 48.2 45 Yes
1 Shoulder to Elbow Length 276.8 - 297.2 283 Yes
J Elbow Rest Height 182.8 - 203.2 193 Yes
K Buttock Knee Length 520.7 - 546.1 534 Yes
i Popliteal Height 355.6 - 376.0 368 Yes
M Knee Pivot Height 393.7 - 419.1 410 Yes
N Buttock Popliteal Length 414.0 - 4394 435 Yes
O Chest Depth without Jacket 175.3 - 190.5 183 Yes
p Foot Length 218.5 - 233.7 222 Yes
R Buttock to Knee Pivot Length 457.2 - 482.6 473 Yes
S Head Breadth 137.1 - 147.3 140 Yes
i Head Depth 177.8 - 188.0 182 Yes
U Hip Breadth 299.7 - 314.9 306 Yes
\% Shoulder Breadth 350.5 - 365.7 358 Yes
W Foot Breadth 78.8 - 94.0 83 Yes
X Head Circumference 528.3 - 548.7 539 Yes
X Chest Circumference with Jacket 850.9 - 881.3 865 Yes
Z; Waist Circumference 759.5 - 789.9 774 Yes
AA Reference Location for Chest Circumference| 332.7 - 358.1 345 Yes
BB Reference Location for Waist Circumference] 160.0 - 170.2 165 Yes
Technician Approved

Revised 8/10/12
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Transportation Research Center Inc.

Front Head Drop
HIII 5th  Serial No. 426 Certification No. 29-1
Test Date: 1/10/2015

Test Parameter Specification Test Results Pass

Temperature 18.9-25.5°C 21.2°C Yes

Relative Humidity 10-70 % 39% Yes

Peak Head Resultant Acceleration 250-300¢g 273.6¢ Yes

Peak Head Lateral Acceleration (-15)-15¢g -12¢g Yes
leration Curve Unimodal

Test meets specifications.

Comments:

Technician Approved

x'\xt@wy JL\@M(/L QJQ\ Qb‘“’u)

/

Specification Source: CFR49 Part 572 Subpart O 01.10.2015 09:13:38 608
with Polarity in accordance with J211
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-100
-150
-200
-250

50

Transportation Research Center Inc.

Front Head Drop

HIII 5th  Serial No. 426 Certification No. 29-1

Head X-Axis Acceleration

Test Date: 1/10/2015
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Specification Source: CFR49 Part 572 Subpart O
with Polarity in accordance with J211

C-60

8
Time [ms]

01.10.2015 09:14:07 608

Filter Class: CFC_1000
Max: 1.9 g at 8.4 ms
Min: -241.9 g at 2.5 ms

Filter Class: CFC_1000
Max: 0.9 g at 5.8 ms
Min: -1.2 g at 3.0 ms

Filter Class: CFC_1000
Max: 128.3 g at 2.6 ms
Min: -1.1 g at 7.0 ms

Filter Class: CFC_1000
Max: 273.6 g at 2.6 ms
Min: 0.0 g at -0.6 ms

TRE|




Transportation Research Center Inc.

Neck Flexion

HIII 5th  Serial No. 426 Certification No. 29-1

Test Date: 1/10/2015

Test Parameter Specification
Temperature 20.6-22.2°C
Relative Humidity 10-70 %
Pendulum Velocity 6.89 -7.13 m/s
Pendulum Integrated Velocity

Change at 10ms (-2.1) - (-2.5) m/s
Pendulum Integrated Velocity

Change at 20ms (-4.0) - (-5.0) m/s
Pendulum Integrated Velocity

Change at 30ms (-5.8) - (-7.0) m/s
Total Head D-Plane Rotation (-77) - (-91)°
Total Neck Occipital Condyles Moment

Between -77° and -91° Rotation 69 - 83 N'm

Total Neck Occipital Condyles Moment
Decay to 10 N-m 80 - 100 ms

Test meets specifications.

Comments:

Technician

Mol g Adindeci

Specification Source: CFR49 Part 572 Subpart O
with Polarity in accordance with J211

C-61

Test Results
21.7°C
36 %
7.097 m/s

-2.45 m/s

-4.80 m/s

-6.78 m/s
-79.5°

73.4 N'm

85.8 ms

Approved

Pass
Yes
Yes

Yes

Yes

Yes

Yes

Yes

Yes

Yes

Q/\,& Comidy

01.10.2015 09:55:34 1700




Torque [Nm] Force [N] Force [N]

Torque [N'm]

Transportation Research Center Inc.

Neck Flexion
HIII 5th  Serial No. 426 Certification No. 29-1
Test Date: 1/10/2015

Neck Force (X)
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Specification Source: CFR49 Part 572 Subpart O
with Polarity in accordance with J211

C-62

120

160
Time [ms]

01.10.2015 09:55:56 1700

200

200

Filter Class: CFC_1000
Max: 115.7 N at 177.5 ms
Min: -696.1 N at 54.8 ms

Filter Class: CFC_600
Max: 115.0 N at 176.3 ms
Min: -695.7 N at 54.9 ms

Filter Class: CFC_600
Max: 68.0 Nm at 48.1 ms
Min: -33.4 Nm at 13.3 ms

Filter Class: Without (Constai

Max: 77.4 N'-m at 48.9 ms
Min: -24.0 N'm at 13.1 ms

TRE |




Angle Degrees [°]

Angle Degrees [°]

Angle Degrees [°]

Transportation Research Center Inc.

Neck Flexion

HIII 5th  Serial No. 426 Certification No. 29-1

Pot Rotation at the Base of Neck

Test Date: 1/10/2015
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Head Rotation at Occypital Condyles
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Specification Source: CFR49 Part 572 Subpart O
with Polarity in accordance

with J211

C-63
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Total Head D-Plane Rotation
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200

Filter Class: CFC_60
Max: 24.0 ° at 184.7 ms
Min: -36.7 ° at 57.8 ms

Filter Class: CFC_60
Max: 27.4° at 188.3 ms
Min: -42.9 ° at 60.2 ms

Filter Class: CFC_60
Max: 51.4° at 186.4 ms
Min: -79.5 © at 58.9 ms

01.10.2015 09:55:54 1700 m




Acceleration [g]

Velocity [m/s]

Transportation Research Center Inc.

Neck Flexion
HIII 5th  Serial No. 426 Certification No. 29-1
Test Date: 1/10/2015

Pendulum Acceleration
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Specification Source: CFR49 Part 572 Subpart O 01.10.2015 09:55:53 1700

with Polarity in accordance with J211

C-64
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Transportation Research Center Inc.

Neck Extension
HIII 5th  Serial No. 426 Certification No. 29-1
Test Date: 1/10/2015

Test Parameter Specification Test Results Pass
Temperature 20.6-22.2°C 21.6°C Yes
Relative Humidity 10-70 % 34 % Yes
Pendulum Velocity (-5.95) - (-6.19) m/s -6.116 m/s Yes
Pendulum Integrated Velocity
Change at 10ms 1.5-1.9m/s 1.86 m/s Yes
Pendulum Integrated Velocity
Change at 20ms 3.1-39m/s 3.62 m/s Yes
Pendulum Integrated Velocity
Change at 30ms 4.6-5.6m/s 5.23 m/s Yes
Total Head D-Plane Rotation 99-114° 103.0° Yes
Total Neck Occipital Condyles Moment
Between 99° and 114° Rotation (-53) - (-65) N'm -57.0 N'm Yes
Total Neck Occipital Condyles Moment
Decay to -10 N-m 94-114 ms 102.9 ms Yes
Test meets specifications.
Comments:
Technician Approved
. . o

M eline. dhwrdze Q/WQV Lo,
Specification Source: CFR49 Part 572 Subpart O 01.10.2015 10:35:16 1830

with Polarity in accordance with J211
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Acceleration [g]

Velocity [m/s]

25

20

Transportation Research Center Inc.

Neck Extension

HIII 5th  Serial No. 426 Certification No. 29-1

Test Date: 1/10/2015

Pendulum Acceleration

1

Filter Class: CFC_180
Max: 23.3 gat 1.6 ms
Min: -4.5 g at 45.1 ms
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-

Specification Source: CFR49 Part 572 Subpart O

with Polarity in accordance with J211

C-66

40
Time [ms]

01.10.2015 10:35:23 1830 m




Angle Degrees [°]

Angle Degrees [°]

Angle Degrees [°]

Transportation Research Center Inc.

Neck Extension

HIII 5th - Serial No. 426 Certification No. 29-1

Pot Rotation at the Base of Neck
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Test Date: 1/10/2015
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Specification Source: CFR49 Part 572 Subpart O
with Polarity in accordance

I
T T T

80 120 160
Time [ms]

with J211

C-67

Filter Class: CFC_60
Max: 41.9 °at 73.8 ms
Min: -16.7 © at 200.0 ms

Filter Class: CFC_60
Max: 61.2 °at 77.5 ms
Min: -19.1 ° at 200.0 ms

Filter Class: CFC_60
Max: 103.0 °at 76.6 ms
Min: -35.8 © at 200.0 ms

01.10.2015 10:35:24 1830 m




Torque [Nm] Force [N] Force [N]

Torque [N'm]

Transportation Research Center Inc.

Neck Extension

HIII 5th  Serial No. 426 Certification No. 29-1

Neck Force (X)
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Test Date: 1/10/2015
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Specification Source: CFR49 Part 572 Subpart O
with Polarity in accordance with J211

1
T
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C-68

200

Filter Class: CFC 1000
Max: 434.3 N at 73.0 ms
Min: -172.8 N at 195.2 ms

Filter Class: CFC_600
Max: 433.7 N at 73.0 ms
Min: -172.2 N at 195.2 ms

Filter Class: CFC_600
Max: 23.8 Nm at 12.3 ms
Min: -49.5 Nm at 70.5 ms

Filter Class: Without (Consta
Max: 22.8 N'm at 200.0 ms
Min: -57.0 N'm at 70.8 ms

01.10.2015 10:35:25 1830 EE




Transportation Research Center Inc.

Front Thorax
HIII 5th  Serial No. 426 Certification No. 29-1
Test Date: 1/9/2015

Test Parameter Specification Test Results Pass
Temperature 20.6-22.2°C 21.5°G Yes
Relative Humidity 10-70 % 39% Yes
Probe Velocity 6.59 - 6.83 m/s 6.590 m/s Yes
Probe Force Peak Between 50.0 mm

and 58.0 mm Chest Deflection (-3,900) - (-4,400) N -4,167.0 N Yes
Probe Force Peak Between 18.0 mm

and 50.0 mm Chest Deflection >= (-4,600) N -4,3279 N Yes
Maximum Chest Compression (-50) - (-58) mm -50.2 mm Yes
Internal Hysteresis 69 - 85 % 752 % Yes

Test meets specifications.

Comments:

Technician Approved

Mg Leart Achamdceq y s\,

Specification Source: CFR49 Part 572 Subpart O 01.09.2015 14:44:50 328
with Polarity in accordance with J211
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Acceleration [g]

Force [N]
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Force [N]
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Transportation Research Center Inc.

Pendulum Acceleration

Front Thorax

HIII 5th  Serial No. 426 Certification No. 29-1

Test Date: 1/9/2015

Pendulum Force

20

40 60 80
Time [ms]

1000
0

-2000

-3000 \
-4000 \v/ \

-5000

Il I 1

0

0

Thorax Displacement X-Axis

40 60 80
Time [ms]

o1\

'20 \

£

-30 \

P \

/

-50

-60 t

[}

1000

20

Ll : A}
40 60 80
Time [ms]

Pendulum Force vs. Thorax Displacement X-Axis

0

-1000

-2000

-3000

-4000

[ P,

-5000 4

-100 -80

Specification Source: CFR49 Part 572 Subpart

with

(¢]
Polarity in accordance

1 1 1
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20 0
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with J211

C-70

Filter Class: CFC_180
Max: 0.2 gat 51.8 ms
Min: -31.6 g at 17.0 ms

Filter Class: CFC_180
Max: 26.5 N at 51.8 ms
Min: -4,327.9 N at 17.0 ms

Filter Class: CFC_600
Max: 0.0 mm at -5.4 ms
Min: -50.2 mm at 19.9 ms

Filter Class: CFC_180
Max: 26.5 N at -6.6 mm
Min: -4,327.9 N at -48.3 mm

01.09.2015 14:45:04 328 m




Transportation Research Center Inc.
Hybrid 11l Small Female Torso Flexion

Serial Number: 426 Date: 1/9/2015
Test Number: 1 Time: 16:19
Comments:
TEST PARAMETER SPECIFICATION TEST RESULTS
Temperature 189 - 256 214 °C Pass
Humidity 10 - 70 34 % Pass
Average Angular Velocity 0.5 - 1.5 0.91 deg/sec Pass
Initial Angle 0 - 20 143 deg Pass
Peak Force at 45.17° 320 - 390 335.07 N Pass
Final Angle -8 - 8 5.16 deg Pass
Force Plot
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Technician . - Approved
e bosa Adduwrdes
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Transportation Research Center Inc.

Left Knee Femur Response Test
HIII 5th  Serial No. 426 Certification No. 29-2
Test Date: 1/10/2015

Test Parameter Specification Test Results Pass
Temperature 18.9-25.6°C 21.8°€ Yes
Relative Humidity 10-70 % 36 % Yes
Probe Velocity 2.08-2.13 m/s 2.124 /s Yes
Peak Femur Force (-3,450) - (-4,060) N -4,006.5 N Yes

Test meets specifications.

Comments:
Technician Approved

Tebue. Aohunzes AWARESE!S
Specification Source: CFR49 Part 572 Subpart O 01.10.2015 11:08:56 1808

with Polarity in accordance with J211
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Acceleration [g]

Force [N]

Transportation Research Center Inc.

Left Knee Femur Response Test
HIII 5th  Serial No. 426 Certification No. 29-2

Test Date: 1/10/2015

Pendulum Acceleration

Filter Class: CFC_600
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Specification Source: CFR49 Part 572 Subpart O

with Polarity in accordance with J2] |
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TRE |
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Transportation Research Center Inc.

Right Knee Femur Response Test
HIII 5th  Serial No. 426 Certification No. 29-1

Test Date: 1/10/2015

Test Parameter Specification
Temperature 18.9-25.6°C
Relative Humidity 10-70 %
Probe Velocity 2.08 -2.13 m/s
Peak Femur Force (-3,450) - (-4,060) N

Test meets specifications.

Comments:

Technician

W g Achwree

Specification Source: CFR49 Part 572 Subpart O
with Polarity in accordance with J211

C-74

Test Results Pass

21.9°C Yes
35% Yes
2.090 m/s Yes
-3,709.1 N Yes

Approved

Q/(?M (Sl

01.10.2015 10:44:58 1819
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25

Transportation Research Center Inc.

Right Knee Femur Response Test
HIII 5th  Serial No. 426 Certification No. 29-1
Test Date: 1/10/2015

Pendulum Acceleration

Filter Class: CFC_600
Max: 0.7 g at 15.6 ms
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with Polarity in accordance with J211
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