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1: PURPOSE AND SUMMARY OF THE 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. 693JJ919D000007. 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 Laboratory Test Procedure or NCAP Full Frontal Rigid Barrier
Impact Testing dated May 2018.

SUMMARY

A load cell barrier consisting of 288 load cells was impacted by a 2022 Jeep Grand
Cherokee L at a velocity of 56.44 km/h. The test was performed at Transportation Research
Center, Inc. on August 18, 2022. 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 50th percentile male anthropomorphic test device (ATD) was placed in
the driver seating position and one Part 5720 5th percentile female ATD was placed in the
right-front passenger position according to dummy placement instructions specified in the

Laboratory Procedure for NCAP Full Frontal Rigid Barrier Impact Testing.

Both ATDs were fully instrumented with head, chest and pelvis tri-axial accelerometers,
chest displacement potentiometers, upper neck transducers, femur load cells, and lower leg

instrumentation.



The driver (position 1) ATD (Serial No. 037), and the right-front passenger (position 2)
ATD (Serial No. DH1659) were qualified prior to this test. Certification details, along with
instrumentation calibration data, are found in Appendix C of this report.

The 102 channels of data were recorded on an on-board 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 (or electrolyte

spillage) after the event or during any phase of the static rollover.

The maximum static crush of the vehicle was 533 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

knee airbag.

The occupant data is summarized below:

Neck Neck CShn;; Chest Left Right
ATD Position HICs Nij Tension | Compression Clip Disp. Femur Femur
(N) (N) Gs | (mm) (N) (N)
Driver
(50" Male) 129 0.21 674.1 -372.6 31.7 -21.2 | -21425 | -1152.0
Passenger
(5 Female) 137 0.28 556.0 -183.0 29.7 -149 | -1778.6 | -1542.9
TEST COMMENTS:

ENGINE TOP X; Channel Failed at 43.0 ms
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DATA SHEET NO. 1 - GENERAL TEST AND VEHICLE PARAMETER DATA

Test Vehicle:

2022 Jeep Grand Cherokee L

Test Program:

NCAP Frontal Impact

TEST VEHICLE INFORMATION

NHTSA No.: M20220303
Test Date: 8/18/2022

TEST VEHICLE OPTIONS

NHTSA No. M?20220303 Traction Control System (TCS) | Yes
Model Year 2022 Power Steering Yes
Make Jeep Power Window Auto-Reverse Yes
Model Grand Cherokee Driver Frontal Airbag Yes
Body Style MPV Driver Curtain Airbag Yes
VIN 1C4RJKAGINB526180 Driver Head/Torso Airbag No
Body Color Baltic Gray Metallic Driver Torso Airbag No
Odometer Reading (km/mi) 17 Ml Driver Torso/Pelvis Airbag Yes
Engine Displacement (L) 3.6L Driver Pelvis Airbag No
Type/No. Cylinders 6 Driver Knee Airbag Yes
Engine Placement Front/Longitudinal Front Pass. Frontal Airbag Yes
Transmission Type Automatic Front Pass. Curtain Airbag Yes
Transmission Speeds 8 Front Pass. Head/Torso Airbag No
Overdrive Yes Front Pass. Torso Airbag No
Final Drive 4WD Front Pass. Torso/Pelvis Airbag | Yes
Roof Rack No Front Pass. Pelvis Airbag No
Sunroof/T-Top No Front Pass. Knee Airbag Yes
Running Boards No Driver Pretensioner Yes
Tilt Steering Wheel Yes Driver Load Limiter Yes
Power Seats Yes, Driver Only Front Pass. Pretensioner Yes
Anti-Lock Brakes (ABS) Yes Front Pass. Load Limiter Yes
/(A'\AI\JE)OLFT;;HIC Door Locks Yes Other: No
Does owner’s manual provide instructions to turn off automatic door locks? Yes
DATA FROM CERTIFICATION LABEL
2949
Manufactured by FCAUSLLC GVWR (kg) (6500 Ibs)
1293
GAWR Front (kg) (2850 Ibs)
Date of Manufacture 3-22 e
GAWR Rear (kg) (3700 Ibs)

VEHICLE SEATING AND WEIGHT CAPACITY

Measured Parameter

Front

Third

Rear

Type of Seats

Bucket

Bucket Split Bench

Number of Occupants

2

Capacity Wt. (VCW) (kg)

Cargo Wt. (RCLW) (kg)

2




DATA SHEET NO. 1 - GENERAL TEST AND VEHICLE PARAMETER DATA

(CONT’D)
Test Vehicle: 2022 Jeep Grand Cherokee L NHTSA No.: M20220303
Test Program:  NCAP Frontal Impact Test Date: 8/18/2022
and temperature grades
Tire ply 0 'HACT’;)N
o ek
used
Max. cold
inflation &
load limit
U.S. DOT safety
standard code
4 Py
wheel ininches wndth (nspect n:mo)
DATA FROM TIRE PLACARD
Measured Parameter Front Rear
Maximum Tire Pressure (kPa) 300 300
Cold / Test Pressure (kPa) 250 250
Recommended Tire Size 265/50R20 265/50R20
Tire Size on Vehicle 265/50R20 265/50R20
Tire Manufacturer Bridgestone Bridgestone
Tire Model Dueler H/L 400 Dueler H/L 400
Treadwear 600 600
Traction Grade A A
Temperature Grade B B
Tire Plies Sidewall 2 2
Tire Plies Body 5 5
Load Index/Speed Symbol 107T 107T
Tire Material Polyester, Steel, Nylon Polyester, Steel, Nylon
DOT Safety Code Right 7XUM 401 3921 7XUM 401 3921
DOT Safety Code Left 7XUM 401 3921 7XUM 401 3921




DATA SHEET NO. 1 - GENERAL TEST AND VEHICLE PARAMETER DATA
(CONT’D)

2022 Jeep Grand Cherokee L
NCAP Frontal Impact

NHTSA No.:
Test Date:

Test Vehicle:
Test Program:

M20220303
8/18/2022

TEST VEHICLE WEIGHTS

Units |As Delivered (UVW) (Axle) | As Tested (ATW) (Axle)
Front | Rear Total Front | Rear Total
Left kg 540.2 | 530.4 581.8 | 634.6
Right kg 556.0 | 510.6 562.0 | 625.8
Ratio % 51.3 48.7 47.6 52.4
Totals kg 1096.2 | 1041.0 | 2137.2 | 1143.8 | 1260.4 | 2404.2
TARGET TEST WEIGHT CALCULATION
Measured Parameter Units Value
Total Delivered Weight (UVW) ka 2137.2
Weight of 1 P572E ATD & 1 P5720 ATD kg 139.3
Rated Cargo/Luggage Weight (RCLW) kg 136.0
Vehicle Target Weight (TVTW) kg 2412.5

TEST VEHICLE ATTITUDES AND CG

Units LF RF LR RR CG (aft of front)
As Delivered mm 891 890 913 916 1506
As Tested mm 888 890 883 875 1620
Post Test mm 1030 | 1035 | 915 | 893 [
GENERAL TEST VEHICLE DATA

Measurement Description Units Value
Test Vehicle Wheel Base mm 3091
Total Vehicle Length at Left Side mm 5040
Total Vehicle Length at Centerline mm 5200
Total Vehicle Length at Right Side mm 5040
Weight of Ballast in Cargo Area kg 139.0
Weight of Vehicle Components Removed kg 0.0
Amount of Stoddard Solvent in Fuel Tank liters 81.0

LIST OF COMPONENTS REMOVED TO MEET TEST WEIGHT: None




DATA SHEET NO. 1 - GENERAL TEST AND VEHICLE PARAMETER DATA
(CONT’D)
Test Vehicle: 2022 Jeep Grand Cherokee L NHTSA No.: M20220303
Test Program:  NCAP Frontal Impact Test Date: 8/18/2022

TARGET VEHICLE STRUCTURAL MEASUREMENT

Pre-Test
Elements

(mm)
1 | Total Length 5200
2 | Total Width 1950
3 | Bumper Top Height 620
4 | Bumper Bottom Height 510
5 | Longitudinal Member Top Height 647
6 | Distance Between Longitudinal Members 870
7 | Longitudinal Member Width 70
8 | Engine Top Height 1070
9 | Engine Bottom Height 270
10 | Engine and Gearbox Width 500
11 | Front Bumper-Engine Distance 700
12 | Front Shock Absorber Fixing Height 1057
13 | Bonnet Leading Edge Height 1005
14 | Front Shock Absorber Fixing Width 945
15 | Front Bumper — Front Axle Distance 900
16 | Front Axle — A-Pillar Distance 730
17 | A-Pillar — B-Pillar Distance 1025
18 | B-Pillar — Rear Axle Distance 1340
19 | B-Pillar — C-Pillar Distance 1067
20 | Roof Sill Bottom Height 1575
21 | Roof Sill Top Height 1655
22 | Floor Sill Bottom Height 450
23 | Floor Sill Top Height 500




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

WHEE

Test Vehicle: 2022 Jeep Grand Cherokee L

Test Program:  NCAP Frontal Impact

NORMAL DESIGN RIDING POSITION

For adjustable driver and passenger seat backs. 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

L DATA

NHTSA No.: M20220303
Test Date: 8/18/2022

Degree
Driver Seat back angle: 5
Passenger Seat back angle: 0.5

SEAT FORE/AFT POSITIONS
Describe the method of determining seat fore/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

287 mm

143 mm

Passenger Seat

254 mm, 38 Notches

0 mm

SEAT BELT UPPER ANCHORAGE
Describe the method of positioning seat belt upper anchorages.
Driver: Uppermost, Positioned according to Form 1

Passenger: Full Down, Positioned according to Form 1

Total No. of Positions

Placed in Position No.

Driver Seat

4

0, Full Up

Passenger Seat

4

3, Full Down

Seat Cushion

Seat Travel Area

Seat Cushion

Seat Travel Area

——B —» | le—B —»

1<

."...-
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DATA SHEET NO. 2 - SEAT ADJUSTMENT, FUEL SYSTEM AND STEERING
WHEEL DATA (CONT’D)

Test Vehicle: 2022 Jeep Grand Cherokee L NHTSA No.: M20220303
Test Program:  NCAP Frontal Impact Test Date: 8/18/2022
FUEL TANK CAPACITY
Liters

Usable Capacity of “Standard Tank” 87.1

Usable Capacity of “Optional Tank” N/A

92%-94% of Usable Capacity 81.0

Actual Amount of Solvent Used 81.0

1/3 of Usable Capacity 29.0

Describe the fuel system - what type of fuel
pump, details about how it operates, etc.

Fuel Lme\ Filler Neck Volum

The fuel pump starts pumping fuel when the
key is “ON” position. However, the fuel
pump will stop in 5 seconds if the engine is
not started.

Unusable Capacily
VERICLE FUEL TANK ASSEMBLY

STEERING COLUMN ADJUSTMENT
Steering wheel and column adjustments
are 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. Describe how this
measurement was taken.

Steel square was placed across the rim of
the steering wheel, an inclinometer was
placed on 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 ASSEMBLY

STEERING COLUMN POSITIONS

Degrees Fore/Aft Position (mm)
Lowermost Position No. 1 18.7 0
Geometric Center Position No. 2 21.4 30
Uppermost Position No. 3 24.1 60
Telescoping Steering Wheel Travel 60
Test Position 21.4 30




DATA SHEET NO. 3 - DUMMY LONGITUDINAL CLEARANCE DIMENSIONS

Test Vehicle: 2022 Jeep Grand Cherokee L NHTSA No.: M20220303
Test Program:  NCAP Frontal Impact Test Date: 8/18/2022
Seat Back Angle Line ——»
Driver Passenger
Code Measurement Description L(‘?:r%h Angle (%) L((:r?rg]t)h Angle (°)
WA?° | Windshield Angle 30.7
SWA? | Steering Wheel Angle 30.0
SCA?° | Steering Column Angle 28.5
SA° |Seat Back Angle (on head rest post) 5.4 0.5
HZ | Head to Roof (Z) 241 204
HH | Head to Header 493 376
HW | Head to Windshield 733 669
NR | Nose to Rim 453 8.7
CD | Chest to Dash 633 451
CS | Chest to Steering Hub 380
RA | Rim to Abdomen 247
KDL | Left Knee to Dash 211 31.6 123 16.1
KDR | Right Knee to Dash 218 31.3 131 16.2
PA° | Pelvic Angle 24.4 21.6
TA° | Tibia Angle 39.7 61.8
SK | Striker to Knee 608 1.0 740 3.0
ST | Striker to Head 682 59.0 640 59.5
SH | Striker to H-Point 225 28.7 342 7.0

10



DATA SHEET NO. 4 - DUMMY LATERAL CLEARANCE DIMENSIONS

Test Vehicle: 2022 Jeep Grand Cherokee L NHTSA No.: M20220303
Test Program:  NCAP Frontal Impact Test Date: 8/18/2022

STRIKER

Code Measurement Description Driver Passenger
AD | Arm to Door 134 104
HD | H-Point to Door 152 184
HR | Head to Side Header 241 282
HS | Head to Side Window 365 328
KK | Knee to Knee 305 167

SHY | Striker to H-Point (Y Direction) 235 290
AA | Ankle to Ankle 315 185

11



DATA SHEET NO. 5 - SEAT BELT POSITIONING DATA

Test Vehicle: 2022 Jeep Grand Cherokee L NHTSA No.: M20220303
Test Program:  NCAP Frontal Impact Test Date: 8/18/2022

DUMMY'S CENTERLINE

SHOULDER
BELT
PORTION

PBU
PBL

LAP BELT
RTION

Y _ ¥
MALE BELADE
BUCKLE

ASSEMBLY-

1/8" THICK
ALUMINUM A'
PLATE

FrREEL

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 325 260
PBL - Top surface of reference to belt lower edge mm 231 175

BELT LENGTH DATA

Measurement Description Units Driver Passenger
Shoulder belt length as measured on ATD mm 841 875
Lap belt length as measured on ATD mm 861 735
Remainder of belt on reel mm 768 835
Total belt length for continuous webbing systems mm 2470 2445

12



DATA SHEET NO. 6 - HIGH SPEED CAMERA LOCATIONS AND DATA

Test Vehicle: 2022 Jeep Grand Cherokee L NHTSA No.: M20220303
Test Program:  NCAP Frontal Impact Test Date: 8/18/2022

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 - HIGH SPEED CAMERA LOCATIONS AND DATA
(CONT’D)

Test Vehicle: 2022 Jeep Grand Cherokee L NHTSA No.: M20220303
Test Program:  NCAP Frontal Impact Test Date: 8/18/2022
CAMERA LOCATIONS
No. Camera View Location (mm) Lens Fs;aer:cf
X | v [z |
1 |REAL-TIME LEFT OVERALL ---1 ---1 ---1 | Zoom 30
2 |LEFT OVERALL -1450 | -4440 | -1432 | 85 1000
3 | DRIVER CLOSE-UP -2059 | -4465 | -1493 50 1000
4 | LEFT FRONT HALF -853 | -4514 | -1383 25 1000
5 | LEFT ANGLE -3218 | -2280 | -1640 20 1000
6 |STEERING COLUMN -3134 | -3696 | -1507 50 1000
7 |RIGHT OVERALL -1731 | -4391 | -1524 8.5 1000
8 | PASSENGER CLOSE-UP -2134 | 4330 | -1501 50 1000
9 |RIGHT FRONT HALF -901 4372 | -1467 25 1000
10 |RIGHT ANGLE -3160 | 3696 | -1619 20 1000
11 [ WINDSHIELD -379 0 -2610 20 1000
12 |DRIVER WINDSHIELD -380 -652 | -2601 25 1000
13 | PASSENGER WINDSHIELD -380 480 | -2590 25 1000
14 | PIT FRONT -875 0 13020 | 20 | 1000
15 | PIT REAR -3105 0 13050 | 20 | 1000
16 | DRIVER ONBOARD 8.5 1000
17 |PASSENGER ONBOARD 8.5 1000

Reference Points: +X — forward of impact plane
+Y - right of monorail center

+Z — into ground

1 Measurements not recorded

14



DATA SHEET NO. 7 - VEHICLE ACCELEROMETER DATA

Test Vehicle: 2022 Jeep Grand Cherokee L NHTSA No.: M20220303
Test Program:  NCAP Frontal Impact Test Date: 8/18/2022

VEHICLE ACCELEROMETER PRE-TEST LOCATIONS

No. Accelerometer Location Meastirements (mm)
X Y V4
1 | Left Rear Accelerometer — X Direction 2105 -465 ---1
2 |Right Rear Accelerometer — X Direction 2100 455 ---1
3 | Engine Top X 4255 120 ---1
4 | Engine Bottom X 4595 0 ---1
5 |Left Rear Accelerometer — Z Direction 2105 -455 ---1
6 | Right Rear Accelerometer — Z Direction 2100 455 ---1
7 | Left Rear Accelerometer — X Direction Redundant 2125 -350 -t
8 | Right Rear Accelerometer- X Direction Redundant 2120 350 ---1

Reference Points: X — Rear Surface of Vehicle (+ forward)
Y — Vehicle Centerline (+ to right)
Z — Ground Plane (+ down)

1 Measurements not recorded

15



DATA SHEET NO. 8 - PHOTOGRAPHIC REFERENCE TARGET LOCATIONS

Test Vehicle: 2022 Jeep Grand Cherokee L NHTSA No.: M20220303
Test Program:  NCAP Frontal Impact Test Date: 8/18/2022

Item | Value
405
975
2575
610
2015
176
1860
1505
1450
985
1000
1765
1505
1755
1005
980
1460

>

V| O|Z|IZ2|(rR|e|—|ZT|/O|mM|mM|O|O|®

O

All units in millimeters
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DATA SHEET NO. 9 - LOAD CELL LOCATIONS ON FIXED BARRIER
2022 Jeep Grand Cherokee L

Test Vehicle:
Test Program:

NCAP Frontal Impact

NHTSA No.:

Test Date:

/— centerline

M20220303
8/18/2022

< 2000 mm
A
A6 | A1s | As | a3 | a2 | an | a0 | A9 ) Aas | A7 | A6 | A5 | A4 | A3 | A2 | a1
—
B16 | B45 | B4 | B13 | B2 | B1 | B1wo| B9 ] Bs | B7 | B6 | Bs | B4 | B3 | B2 | B1
cio |icisi| cad | lc | cr lici | cio| Godi cs | ic7 | cs|ics | cs | v ]ica | e
D16 | D15 | D14 | D13 | D2 [ D11 | Do | Do { D8 | D7 | D6 | Ds | D4 | D3 | D2 | D4
E16 | E15 | E14 | E13 | E12 | E11 | B0 | B9 { B8 | E7 | E6 | Bs | B4 | B3 | B2 | E1
1375 mm F16 | F15 | P14 | Fi3 | F2 | Fn [ Fio | Fo | F8 | F7 | F6 | Fs | F4 | F3 | F2 | B2
1250 mm|
Gi6 |15 | |3 |12 |61 |10 ]| co 8 o8 | 67 | 66 | 65 | 64 | 63 | 62 | &1
H16 | Has | Has | B3 | B2 [ B0 | H1o | Bo | s | B7 | Be | Hs | He | B3 | B2 | Ha
res | s | Ea i | iz | El] x| aeY x| | et B | s | ss | 32 | 32
| s o e T (0 e W s ) ST e T (08 VS S 2 | (Rl | el | (R ) (B 2
K16 | 15 | K14 | K13 | k12 | k11 [ K10 | K9 | K8 | k7 | k6 | ks | k4 | k3 | k2 | K2 l
v y

ground

17
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DATA SHEET NO. 10 - TEST VEHICLE SUMMARY OF RESULTS

Test Vehicle: 2022 Jeep Grand Cherokee L NHTSA No.: M20220303
Test Program:  NCAP Frontal Impact Test Date: 8/18/2022

INSTRUMENTATION

Instrumentation Number of Channels Collected
Driver Dummy Accelerometers 47
Passenger Dummy Accelerometers 47
Vehicle Structure Accelerometers 8
Total 102
CAMERA COVERAGE
Type of Camera Number Used in this Test
High-Speed Vehicle Onboard 2
High-Speed Offboard 14
Real-Time Panning 2
Total 18

18



DATA SHEET NO. 11 - POST-TEST OBSERVATIONS

Test Vehicle:

2022 Jeep Grand Cherokee L

Test Program:

NCAP Frontal Impact

NHTSA No.:
Test Date:

M20220303
8/18/2022

TEST DUMMY INFORMATION AND CONTACT LOCATIONS

Description

Driver

Passenger

Dummy Type / Serial No.

Hybrid 111 50th / 037

Hybrid 111 5th / DH1659

Head Contact

Frontal Airbag and Head

Frontal Airbag and Head

Restraint Restraint
Upper Torso Contact Airbag Airbag
Lower Torso Contact Airbag Airbag
Left Knee Contact Knee Airbag Knee Airbag
Right Knee Contact Knee Airbag Knee Airbag

DOOR OPENING, TRUNK OPENING, AND SEAT TRACK INFORMATION

Description Driver Passenger Other
Locked/Unlocked Doors** Unlocked Unlocked
Front Door Opening** No No
Rear Door Opening** No No
Trunk/Hatch/Tailgate Opening** No
Seat Track Shift (mm) ** No No
Seat Back Movement from Initial Position** No No

**NOTE: Indicate “No”, “N/A, or “Yes”, and if “Yes”, describe

POST- OTHER VEHICLE POST-TEST OBSERVATIONS

Critical Areas of Performance

Observations

Windshield Damage None
Window Damage None
Other Notable Effects None

VEHICLE REBOUND FROM BARRIER

Measured Parameter Units Value
Left Side mm 925
Center mm 920
Right Side mm 927
Average mm 924

SUPPLEMENTAL RESTRAINT SYSTEM INFORMATION

. Driver (Occupant 1) Passenger (Occupant 2)

Restraint Type Installed Deployed Installed Deployed
Front Airbag Yes Yes Yes Yes
Torso/Pelvis Side Airbag Yes No Yes No
Curtain Side Airbag Yes No Yes No
Knee Airbag Yes Yes Yes Yes
Seat Belt Pretensioner Yes Yes Yes Yes
Seat Belt Load Limiter Yes Yes Yes Yes
Seat Belt Buckle Pretensioner No N/A No N/A
Other N/A N/A N/A N/A

19




DATA SHEET NO. 12 - VEHICLE PROFILE MEASUREMENTS

Test Vehicle:
Test Program:

STEERNG
COLLMY

2022 Jeep Grand Cherokee L

NHTSA No.:

NCAP Frontal Impact

LEMTTH OF
EMOIME BLOCK

Test Date:

REA&R DATUMW REFERENCE

M20220303
8/18/2022

TO EDGE OF Dol
| (EVENM HUMEER
FOR FGHT SDE
S0 OO0 NUMBER
FOR LEFT SiDE)

TO TRAILNG EDGE
|« BEHMD DOOR
{RGHTILEFT SIDE)

T LEADING EDOE
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DATA SHEET NO. 12 - VEHICLE PROFILE MEASUREMENTS (CONT’D)

Test Vehicle: 2022 Jeep Grand Cherokee L NHTSA No.: M20220303
Test Program:  NCAP Frontal Impact Test Date: 8/18/2022
No. Measurement Description Pre-Test | Post-Test | Difference
1 | Total Length of Vehicle at Centerline 5200 4670 -530
2 | Rear Surface of Vehicle (RSOV) to Front of Engine 4495 4370 -125
3 |RSOV to Firewall 4150 4140 -10
4 | RSOV to Upper Leading Edge of Right Door 3650 3642 -8
5 | RSOV to Upper Leading Edge of Left Door 3655 3650 -5
6 | RSOV to Lower Leading Edge of Right Door 3630 3630 0
7 | RSOV to Lower Leading Edge of Left Door 3633 3640 -7
8 | RSOV to Upper Trailing Edge of Right Door 2550 2545 -5
9 | RSOV to Upper Trailing Edge of Left Door 2560 2555 -5
10 |[RSOV to Lower Trailing Edge of Right Door 2600 2602 -2
11 |RSOV to Lower Trailing Edge of Left Door 2600 2607 -7
12 | RSOV to Bottom of “A” Post-of Right Side 3583 3570 -13
13 | RSOV to Bottom of “A” Post-of Left Side 3590 3600 -10
14 | RSQV to Firewall, Right Side 4000 3825 -175
15 | RSOV to Firewall, Left Side 3980 3752 -228
16 |RSOV to Steering Column 3226 3174 -52
17 | Center of Steering Column to “A” Post 345 363 -18
18 | Center of Steering Column to Headliner 420 468 -48
19 | RSOV to Right Side of Front Bumper 5040 4660 -380
20 | RSOV to Left Side of Front Bumper 5040 4642 -398
21 | Length of Engine Block 500 500 0
RD |RSOV to Right Side of Dash Panel 3455 3445 -10
CD |[RSOV to Center of Dash Panel 3387 3377 -10
LD |RSOV to Left Side of Dash Panel 3465 3455 -10

All Dimensions in mm

21




Test Vehicle:

DATA SHEET NO. 13 - ACCIDENT INVESTIGATION DIVISION DATA
NHTSA No.:

2022 Jeep Grand Cherokee L

Test Program:  NCAP Frontal Impact

VEHICLE INFORMATION

VIN: 1C4RIKAGIN8526180
Vehicle Size Category: MPV

ACCELEROMETER DATA

Accelerometer Locations: As listed on Page 15 of this report.
Cal. Procedure/Interval: TRC procedure / 6 month interval
Integration Algorithm: Trapezoidal
Linearity: >99%

Impact Velocity (km/h): 56.44
Velocity Change (km/h): 65.53
Time of Separation (ms): 121

CRUSH PROFILE

Test Date:

M20220303
8/18/2022

Wheelbase: 3091
Test Weight (kg): 2404.2

Collision Deformation Classification: 12FDEW2

Midpoint of Damage: Centerline

Damage Region Length (mm): 1524

Impact Mode: Frontal
No. Measurement Description Units Pre-Test | Post-Test | Difference
C1l |Crush zone 1 at left side mm 5040 4642 398
C2 | Crush zone 2 at left side mm 5155 4635 520
C3 | Crush zone 3 at left side mm 5190 4675 515
C4 | Crush zone 4 at right side mm 5190 4665 525
C5 |Crush zone 5 at right side mm 5160 4627 533
C6 | Crush zone 6 at right side mm 5040 4660 380
L ([CltoCé6 mm 1524 1490 34
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DATA SHEET NO. 14 - VEHICLE INTRUSION MEASUREMENTS

Test Vehicle: 2022 Jeep Grand Cherokee L NHTSA No.: M20220303
Test Program:  NCAP Frontal Impact Test Date: 8/18/2022
DOOR OPENING WIDTH
No. Description Units| Pre-Test Post-Test Difference
A [ Left Side Upper mm 981 981 0
B Left Side Lower mm 880 880 0
D Right Side Upper mm 975 975 0
E Right Side Lower mm 975 975 0
WHEELBASE MEASUREMENTS
No. Description Units| Pre-Test Post-Test Difference
C Left Side Wheelbase mm 3104 2990 -114
F Right Side Wheelbase mm 3098 2975 -123

! Front suspension damaged and wheels fell off measurements not available

F
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DATA SHEET NO. 14 - VEHICLE INTRUSION MEASUREMENTS (CONT’D)

Test Vehicle: 2022 Jeep Grand Cherokee L NHTSA No.: M20220303
Test Program:  NCAP Frontal Impact Test Date: 8/18/2022
DRIVER COMPARTMENT INTRUSION

Item Description Units | Pre-Test | Post-Test | Difference
AB | Door Opening (Inside Window Jam) mm 984 984 0

CX | Left Knee Bolster to X mm 324 309 -15
DX [Right Knee Bolster to X mm 294 275 -19
EX | Brake Pedal to X mm 593 561 -32
FX | Foot Rest to X mm 630 612 -18
GX | Center of Steering Column Wheel Hubto X | mm 91 140 49

X = Front of Seat Track (Stationary)

—+ o GX
& Ex P

— N —i=

— O} —=

DRIVER COMPARTMEMNT
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DATA SHEET NO. 15 - SUMMARY OF INDICANT FMVSS 212 AND FMVSS 219
(PARTIAL) DATA

Test Vehicle: 2022 Jeep Grand Cherokee L
Test Program:  NCAP Frontal Impact

Please provide windshield mounting details.

NHTSA No.:
Test Date:

M20220303
8/18/2022

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: 22.8°C

WINDSHIELD PERIPHERY MEASUREMENTS

Measurement | Pre-Test (mm) Post-Test (mm) % Retention
Left Side 2327 2327 100.0
Right Side 2327 2327 100.0
Total 4654 4654 100.0
Item | Units | Value A
A | mm [ 1335 T
B | mm | 600 e/ Lx =
C mm | 1700 ' 1 ;‘f '_'/;)'
D mm g0 ( 1 ] . e
E mm 468 i
F | mm [ 550 o e e e
AREAS OF PROTECTED ZONE FAILURES
A. Provide coordinates of the area that the X Y
protected zone was penetrated more than .25 NA NA
inches by a vehicle component other than one NA NA
that is normally in contact with the NA NA
windshield. NA NA
B. The inner surface of the windshield was X Y
penetrated by the hood support beneath the NA NA
protected zone. NA NA
NA NA
NA NA
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DATA SHEET NO. 16 - FMVSS 301 BARRIER IMPACT AND STATIC ROLLOVER

RESULTS

Test Vehicle: 2022 Jeep Grand Cherokee L NHTSA No.: M20220303
Test Program:  NCAP Frontal Impact Test Date: 8/18/2022

FMVSS 301 FUEL SYSTEM INTEGRTY POST IMPACT DATA

Temperature at Time of Impact: 22.8°C Test Time: 14:20

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 0Z.
(maximum allowable — 5 0z.)

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

D Spillage: _ None
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DATA SHEET NO. 16 - FMVSS 301 BARRIER IMPACT AND STATIC ROLLOVER
RESULTS (CONT’D)

2022 Jeep Grand Cherokee L

Test Vehicle:
Test Program:

NCAP Frontal Impact

1. The specified fixture rollover rate for
each 90° of rotation is 60 to 180 seconds.

2. The position hold time at each position

is 300 seconds (minimum).

3. Details of Stoddard Solvent spillage:

NHTSA No.:
Test Date:

M20220303
8/18/2022

None o™ D g0 oo™ TOr 180"
) 1& 7O 270 70" T 360
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 1480
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

Test Vehicle:

Test Program:

Temperature (C)

30

25

20

15

10

2022 Jeep Grand Cherokee L

NCAP Frontal Impact

Frontal NCAP 220818 Test Time 13:46

NHTSA No.:

Test Date:

S

6/18/22 9:46

6/18/22 9:56

8/18/22 10:06

6/18/22 10:16

8/18/22 10:26

8/18/22 10:36

6/18/22 10:46

8/18/22 10:56

8/18/22 11:06

8/18/22 11:16

8/18/22 11:26

8/18/22 11:36
8/18/22 11:46
8/18/22 11:56

Time of Sample
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Description

Load Cell Location
Pre-Test Load Cell Wall
Post-Test Load Cell Wall
Manufacturer’s Label
Tire Placard

2022 Jeep Grand Cherokee L 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
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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 Mid Front Underbody View
Post-Test Mid Front Underbody View
Pre-Test Mid Underbody View
Post-Test Mid Underbody View
Pre-Test Mid Rear Underbody View
Post-Test Mid Rear 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
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Post-Test Driver Dummy Feet
Pre-Test Driver’s Side Knee Bolster
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Pre-Test Driver’s Side Floorpan
Post-Test Driver’s Side Floorpan
Post-Test Driver Dummy Face
Post-Test Driver Dummy Contact with Airbag
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Pre-Test View of the Steering Wheel
Post-Test View of the Steering Wheel
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Pre-Test Passenger Dummy Window View
Post-Test Passenger Dummy Window View
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Post-Test Passenger Dummy and Vehicle Interior View
Pre-Test Passenger Seat Fore-Aft Markings
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Pre-Test View of Belt Anchorage for Passenger Dummy
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Description

Post-Test Passenger Dummy Face

Post-Test Passenger Dummy Contact with Airbag

Post-Test Passenger Dummy Contact with Headrest
Photograph of Ballast Installed in Vehicle View

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

2022 Jeep Grand Cherokee L Frontal Impact Event

Monroney Label Photograph
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EAR 3700 LB / 1679 KG WITH

A A&7 X
2022/Grand Cherokee L \" N: 1G4NKAGQN8525150 K ~ TiEs Sesisonzn rorr mss
M20220303 'VEHICLE MADE IN: USA.

8/18/2022
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004 Manufacturer’s Lbel



2022 Grand Cherokee L
M20220303
8/18/2022
PRE-TEST

THE COMBINED WEIGHT OF OCCUPANTS AND CARC ;0 SHOULD
544 KG OR 1200 LB
REAR

1175/90018 111M

TIRE | FRONT
ORIGINAL TIRE SIZE l 265/50R20 107T 265/50R20 1077

COLD TIRE INFLATION
> ‘;’.R“su“ 250 kPa / 36 PSI 250 kPa/ 36 PSI

005 Tire Placard

Intentionally Left Blank
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420 Pa/ 60 PSI
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006 2022 Jeep Grand Cherokee L Frontal As Delivered

M20220303
/’

007 Left Rear 3-4 View, as Received
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00§_I5re Test Front View of Test Vehicle
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009 Post-Test Front View of Test Vehicle
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M20220303

011 Post-Test Left View of Test Vehicle
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013 Post-Test Right View of Test Vehicle
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014 Pre-Test Right Front 3-4 View
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015 Post-Test Right Front 3-4 View
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019 Post-Test Windshield View
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020 Pre-Test Engine Compartment View
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023 Post-Test Fuel Filler Cap View




024 Pre-Test Front Underbody View
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025b Post Test |V|Id Front Underbody View
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025f Post-Test Mid Rear Underbody View
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027 Post-Test Rear Underbody View
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028 Pre-Test Dummy Cable Routing

PHOTO NOT AVAILABLE

029 Post-Test Dummy Cable Routing




030 Pre-Test Driver Dummy Front View
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031 Post-Test Driver Dummy Front View
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033 Post-Test Driver Dummy Window View
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035 Post-Test Driver Dummy and Vehicle Interior View
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2022 Grand Cherokee L
M20220303
8/18/2022
PRE-TEST

i 5

37 Post-Test Driver's Sat Fore-Aft Makings
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038 Pre-Test View of Belt Anchorage for Driver Dummy
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039 Post-Test View of Belt Anchorage for Driver Dummy
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040 Pre-Test View of Belt Buckle and Latch Plate for Driver Dummy

041 Post-Test View of Belt Buckle and Latch Plate for Driver Dummy
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043 Pst-Test Driver Dummy Feet
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2022 Grang Cherokeo L
- M20220303
8/18/2022 £

PRE-TEST

045 Post-Test Driver's Side Knee Bolster
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047 Post-Test Driver's Side Floorpan
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’22 Grang cherokee L
V120220303
318/2022
ST-TEST

e
048 Post-Test Driver Dummy Face
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049 Post-Test Driver Dummy Contact with Airbag
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050 Post-Test Driver Dummy Contact with Headrest

Intentionally Left Blank
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051 Pre-Test View of the Steering Wheel

and Cherokee L

2 120220303
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052 Post-Test View of the Steering Wheel
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054 Post-Test Passenger Dummy Front View
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056 Post-Test Passenger Dummy Window View
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058 Post-Test Passenger Dummy and Vehicle Interior View
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22 Grand Cherokee L
M20220303
8/18/2022
PRE-TEST

059 Pre-Test Passenger's Seat Fore-Aft Markings
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060 Post-Test Passenger's Seat Fore-Aft Markings
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062 Post-Test View of Belt Anchorage for Passenger Dummy
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063 Pre-Test View of Belt Buckle and Latch Plate for Passenger Dummy

064 Post-Test View of Belt Buckle and Latch Plate for Passenger Dummy
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066 Post-Test Passenger Dummy Feet
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M20220303
8/18/2022
PRE-TEST

067 Pre-Test Passenger's Side Knee Bolster

068 Post-Test Passenger’s Side Knee Bolster
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069 Pre-Test Passenger's Side Floorpan
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070 Post-Test Passenger’s Side Floorpan
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2022 Grand Cherokee L
M20220303

8/18/2022
POST-TEST
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071 Post-Test Passenger Dummy Face

072 Post-Test Passenger Dummy Contact with Airbag
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074 Photograph of Ballast Installed in Vehicle
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PHOTO NOT APPLICABLE

075 Post-Test Stoddard Spillage Location View
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076 Post-Test Speed Trap Read out
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077 Vehicle at 0° on Static Rollover Device

078 Vehicle at 90° on Static Rollover Device

A-47
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B 080 Véhicle at 270° on Static Rollover Device
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2022 MODEL YEAR

Jeep GRAND CHEROKEE L ALTITUDE 4X4

TS VEIRCLE 6 MAMUFACTURED TO MEET SPECIFIC IMTED STATES RECUR
VEHICLE 1S NOT MANUFACTURED FOR SALE OR REGIS?
HANIIFACTURER‘S SUGGESTED RETAIL PRI'} E OF

L INCLUDING DEALER PREPARATION

EP GRAND CHEROKEE L LAR! g?a
7 Golor Ealc ey el Cler-Coat Extro Pant
Intrior Color Gigoal 8
Interior: Leather-Trmmed B k ISeas
anme 36 VG 24V WT Engine w/ES:!
Autgmate 850RE Transmission
SYANDARD EOUIPIENT (UNLESS REPLACED BY OPTIONAL EQUIPMENT)
INCTIONAL/SAFETY FEATURES
Joop Wave mm-snv (Retail Sales50 Stztes Orly)
Advaered Wdstage Front Al Bogs
Jementsl Sige-Curtain Fron and Rear AlrBags
Suplemental Front Seat-Mauntad Side Ar Bags
Dver infistable Knee-Bolster AF
atable Knse-Bolster At Bag
Quadka-Trac 18 4WD Systern
Ntve Crlae Gl S i Go
Active Lane-Man
Fl-Speod FrwatCollion Vieniog Pus
Parkiiew® Rear Back-Up Camers
ParkSanse® Rear Park-Assist wih Stop

Electronic Stabiity Cantrol

Hil-Start Assst

Tire Prassure Moritoring Dsplay

Compact Spare Tire

Conventions! Oiflecsis Front Axle w! Disconnect
Speed-Sensifve Power-Locks

Secusty Narm

Rsar-Sat Chject Alet

INTERIOR FEATURES

Uctrinects 5 with 8 &-inch Touch Screen Dislay
Cuustr 10.25-Inch TFT Color Display

Agple CorPlay®

Googe Andrad Auto™

Jeep Connect (Connected Services) wi Tl

4G LTE Wi-Fl Hot Spol wit Trial Included
Integrated Vaice Command wih Blietcofi®

6 Spaakers

huminated Cupholders

Deep-Tit Priacy Glass

12-Volt Audary Power Ouet
Sieering-Wheel-tounted Audo Contro's

204 Row Buckets wth Marus! Easy~Entry Siide
2rd Row 50150 Manusl Fokding Seat

8-Way Power Adustabis Ditver Seat

EMENTS. THIS
TION OUTSIDE OF THE UNITED STATES.

-Way Manl Adsiable Fre P
Air Condcning with 2-Zone Automatc Tsmo Conol
Full Funcion Media Hub wit 2-USB Phus Aux Port
2nd Row n.m Ch:goonh USB Parts

ERIOR FEATURES
18-hchx a owm Fully-Panied Aluminum Whesis
26560R18 BSW OnONf Road Tres

jeadiamps

OPTIONAL EQUIPMENT (May Replace Starded Equpment)
Balic Geay Metalic Claar-Coat Exterior Pant

20-inch x 8 5-Inch Gloss-Black Painted Alum Whesls
265/50R20 BSIH Al-Season LRR Tirss
Leaer-Trimmed Bucke! Seats

Atttude Appestance Package

Ran-Sensitve Windshied Wpars

Remote-Start Sy

Selectable Tre-Fil Alert

115-Volt Awxiiary Power-Outet
Powsr L

Leaher-Wiagped Stesring Whee!
Bladk / Gioss-Black Roof Rails
2rd Row Charge~Only USB Ports

Destination Charge

TOTAL PRICE: *

$49,620

WARRANTY COVERAGE

5-year or 60,000~mle Powertran Limied Warranty.
2-yesr or 25 000-mie Basic Liited Warranty.

sk Desler for 3 copy of the limied warrantes or
5600 your owner's manualfor detals,

Svear/

POWERTRAIN WARRANTY

For more information visit: wwzeeovcom

or call 1-877-IAM-JEE!

EPA

por Fuel Economy and Environment

Fuel Economy 7 s ref

217

combined city/hwy

4.8 gutonspor 100 s

FCAUSLLC

ou spend

$2,000

in fuel costs

over 5 years
compared to the
average new vehicle.

Assenty PontPort of Enty n(mon MICHGAN, USA
-RIKAGS! « 3759

f eleconomy gov

slculate personalize and Compare v

Smog Rating rox e

5
2
55

2
wd

GOVERNMENT 5-STAR SAFETY RATINGS

This vehicle has not been rated by the government
for overall vehicle score, frontal crash, side crash, or
rollover risk.

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

PARTS CONTENT INFORMATION
FOR VEHICLES IN THIS CARLINE:
U.SICANADIAN PARTS CONTENT: 66%
MAJOR SOURCES OF FOREIGN PARTS
CONTENT:

MEXICO : 24%
NOTE: PARTS CONTENT DOES NOT INCLUDE FINAL|
ASSEMBLY, msTR\anon OROTHER
NON-PARTS COST
FOR THIS VEHICLE.
FINAL ASSEMBLY POINT:
DETROIT, MICHIGAN, USA.
COUNTRY OF ORIGIN:
ENGINE: MEXICO

TRANSMISSION: UNITED STATES

VEHICLE
PROTECTION

083 Monroney Label Photograph
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APPENDIX B
VEHICLE AND DUMMY RESPONSE DATA PLOTS
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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
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The following additional dummy and vehicle response data can be found in the R & D section of the
NHTSA website at: www.nhtsa.gov.

Driver Head Acceleration X Redundant

Driver Head Acceleration Y Redundant

Driver Head Acceleration Z Redundant

Driver Upper Neck Force Y

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

Driver Pelvis Y

Driver Pelvis Z

Driver Left Femur Redundant

Driver Right Femur Redundant

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

B-3


http://www.nhtsa.gov/

Driver Head Angular Velocity X

Driver Head Angular Velocity Y

Driver Head Angular Velocity Z

Driver Shoulder Belt

Driver Lap Belt

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

B-4



Passenger Head Angular Velocity X
Passenger Head Angular Velocity Y
Passenger Head Angular Velocity Z
Left Rear Seat Crossmember X

Left Rear Seat Crossmember Z
Passenger Shoulder Belt

Passenger Lap Belt

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
Load Cell Barrier Forces and Moments
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Test Date: 08/18/2022

NHTSA

TestLab: CTF Position #2 Hybrid Ill Small Adult Female (DH1659)
Test Number: 220818 (M20220303)

Position #1 Hybrid Il Mid-Sized Adult Male Dummy (037)

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

10.00

<Max>
1.00 g at55.20 ms
<Min>

-40.07 g at 99.60 ms

CFC_1000

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

12.50
<Max>

10.09 g at110.72 ms
<Min>
-3.41 g at63.60 ms

CFC_1000

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

<Max>

22.89 g at 99.04 ms
<Min>

-0.81 g at22.16 ms

CFC_1000

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

50.00

<Max>

40.00

45.90 g at 99.44 ms
30.00 <Min>
20.00 - 0.03 g at-34.16 ms
10.00 + CFC_1000
0.00 A+ ’

-35 0

RE
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NHTSA

TestLab: CTF
Test Number: 220818 (M20220303)

Test Date: 08/18/2022
Position #1 Hybrid Il Mid-Sized Adult Male Dummy (037)
Position #2 Hybrid Ill Small Adult Female (DH1659)

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

-5.00

-10.00

-15.00

-20.00

<Max>

-0.01 mm at-24.40 ms
<Min>

-21.19 mm at47.12 ms

CFC_600

-25.00

RE




NHTSA

TestLab: CTF
Test Number: 220818 (M20220303)

Position #1 Hybrid Il Mid-Sized Adult Male Dummy (037)
Position #2 Hybrid Ill Small Adult Female (DH1659)

Test Date: 08/18/2022

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

5.00

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

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

15.00

10.00 T

-10.00 -+

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

35.00

30.00 T

25.00 T

<Max>
1.16 g at 236.64 ms
<Min>
-30.85 g at 83.04 ms

CFC_180

<Max>

5.45 g at 96.32 ms
<Min>

-3.22 g at27.60 ms

CFC_180

<Max>

13.56 g at 100.88 ms
<Min>

-7.03 g at59.76 ms

CFC_180

<Max>

32.68 g at 88.96 ms

20

15

.00

.00

.00

.00

.00

<Min>
0.05 g at-11.12 ms

CFC_180

140 175 210 245 280

RE




NHTSA

TestLab: CTF
Test Number: 220818 (M20220303)

Test Date: 08/18/2022
Position #1 Hybrid Il Mid-Sized Adult Male Dummy (037)
Position #2 Hybrid Ill Small Adult Female (DH1659)

1000.

750

500

750

250

-250

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

.00

.00

.00

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

.00

.00

.00

.00

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

<Max>
865.25 N at 75.68 ms
<Min>
-173.73 N at 122.16 ms

CFC_1000

<Max>
674.09 N at 94.96 ms
<Min>
-372.58 N at117.76 ms

CFC_1000

<Max>

63.44 Nm at77.36 ms
<Min>

-8.71 Nm at51.68 ms

CFC_600

RE




TRC

Neck Injury Predictor (N1J)

2022 Jeep Grand Cherokee L NCAP 35 mph Frontal Impact

Date: 08/18/2022
Time: 13:46

Customer: NHTSA
Test Number: M20220303

Test Orientation = Frontal
Fzc(Tension) = 6806

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

Dummy:HIII 50th Male
Seating Position:

Driver

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

11TMONUPOOH3MOY X

30
20
10
3
o o so 100 150 200 250 3

s

Force IN]

Moment (Nm]

o

Filter Class: CFC_1000 Time ms]

1IINNCUPTEH300Y X

Time [ms]

Max [NTE] 0.0968 at 39.60 ms

11INIHCUPCEH300Y X

Time [ms]

Max [NCE] 0.0591 at 115.52 ms

11INECKUPOOH3FOZA

Test Number: 220818

Filter Class: CFC_1000

0.2

0.1

0.05 (’\
|

S0 200 250 300

Time ms]

1INNCUPTFH300Y X

-50 0 50 100 150 200 250 300

Time [ms]

Max [NTF]0.2091 at77.12 ms

11INNCUPCFH300YX

P

-50 0 50 100 150 200 250 300

Time [ms]

Max [NCF]0.0613 at 117.28 ms

TRC Inc. Test Lab: CTF
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NHTSA

Test Date: 08/18/2022
Position #1 Hybrid Il Mid-Sized Adult Male Dummy (037)
TestLab: CTF Position #2 Hybrid Ill Small Adult Female (DH1659)
Test Number: 220818 (M20220303)

-500

-1000.

-1500.

-2000.

-2500.

-750

-1000.

-1250.

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

00

<Max>
.00 —
00 330.74 N at 28.96 ms
00 <Min>
00 -2,142.51 N at 35.52 ms
00

CFC_600
00
Driver Right Femur Force vs. Time (N) vs. Time [ms]

00

<Max>
00
00 293.61 N at25.12 ms
00 .

<Min>
00
001 -1,152.00 N at 50.00 ms
00 CFC_600
00

RE
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NHTSA Test Date: 08/18/2022
Position #1 Hybrid Il Mid-Sized Adult Male Dummy (037)

TestLab: CTF Position #2 Hybrid Ill Small Adult Female (DH1659)
Test Number: 220818 (M20220303)

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

<Max>
25.15 g at 246.16 ms
<Min>
-40.48 g at 70.64 ms

CFC_1000

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

<Max>

14.18 g at 54.08 ms
<Min>

-2.01 g at 33.28 ms

CFC_1000

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

<Max>

15.78 g at 27.84 ms
<Min>

-5.95 g at45.68 ms

CFC_1000

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

50.00

<Max>
40.00 -
41.79 g at 67.36 ms
30.00 1 <Min>
20.00 0.03 g at-20.64 ms
10.00 + CFC_1000
Ly

RE
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Test Date: 08/18/2022
NHTSA Position #1 Hybrid Il Mid-Sized Adult Male Dummy (037)
TestLab: CTF Position #2 Hybrid Ill Small Adult Female (DH1659)
Test Number: 220818 (M20220303)

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

2.50

<Max>

0.01 mm at18.56 ms
<Min>

-14.86 mm at 42.08 ms

CFC_600

RE
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Test Date: 08/18/2022
NHTSA Position #1 Hybrid Il Mid-Sized Adult Male Dummy (037)
TestLab: CTF Position #2 Hybrid Ill Small Adult Female (DH1659)
Test Number: 220818 (M20220303)

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

<Max>
5.37 g at 278.08 ms

<Min>
-15.
-20. -30.82 gat67.12 ms
-25.

-30. CFC_180

-35.

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

<Max>

4.64 g at 39.20 ms
<Min>

-2.71 g at72.64 ms

CFC_180

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

<Max>

9.24 g at 28.24 ms
<Min>

-7.02 g at53.04 ms

CFC_180

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

35.00
<Max>

30.00 1
25.00 1 30.89 gat67.12 ms
20.00 1 “Min>
15.00 1

0.08 g at-5.28 ms
10.00 1
5.00 1 CFC_180

' R

RE
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NHTSA

TestLab: CTF

Test Number: 220818 (M20220303)

Test Date: 08/18/2022

Position #1 Hybrid Il Mid-Sized Adult Male Dummy (037)
Position #2 Hybrid Ill Small Adult Female (DH1659)

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

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

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

<Max>
256.39 N at71.28 ms
<Min>
-217.23 N at112.96 ms

CFC_1000

<Max>
556.02 N at27.84 ms

<Min>
-183.05 N at277.36 ms

CFC_1000

<Max>

14.74 Nm at 147.44 ms
<Min>

-19.27 Nm at 105.84 ms

CFC_600

RE

B-15




TRC

2022 Jeep Grand Cherokee L NCAP 35 mph Frontal Impact

Date: 08/18/2022

. . Time: 13:46
Neck Injury Predictor (N1J)
Customer: NHTSA 13TMONUPOOHFMOYX 13NECKUPOOHFFOZA TRC Inc. Test Lab: CTF
B
Test Number: M20220303 2 s s00 Test Number: 220818
Y 400
Test Orientation = Frontal E 300
o 200
Fzc(Tension) = 4287 5 o0
Fzc(Compression) = 3880 10 °
Myc(Extension) = 67 e o0
Myc(Flexion) = 155 “%0 0 so 100 150 200 250 300 S0 0 50 100 150 200 250 300
Y Filter Class: CFC_1000 Time [ms] Filter Class: CFC_1000 Time [ms]
13NICUPTEHFO0Y X 13NIWNCUPTFHFOOY X
0.3 0.15
0.25 0.125
0.2 0.1
0.15 0.075
0.1 0.05
0.05 0.025
o 0 L L
_50 o 50 100 150 200 250 300 -50 0 50 100 150 200 250 300
Time [ms] Time [ms]
Max [NTE]0.2770 at 32.88 ms Max [NTF]0.1321 at 146.56 ms
13NINCUPCEHFO0YX 13NNCUPCFHFO0Y X
0.08 0.1
0.07
0.08
0.06
<
0.05 0.06
0.04
0.03 0.04
0.02
0.02
Dummy:HIIlI 5th Female 001 | I
f e . o 0
Seating Position: 50 0 50 100 150 200 250 300 50 0 50 100 150 200 250 300

Right Front Passenger

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

Time [ms]

Max [NCE] 0.0786 at 267.84 ms

Time [ms]

Max [NCF]0.0838 at 282.32 ms
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NHTSA

TestLab: CTF Position #2 Hybrid Ill Small Adult Female (DH1659)
Test Number: 220818 (M20220303)

Test Date: 08/18/2022
Position #1 Hybrid Il Mid-Sized Adult Male Dummy (037)

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

250.

-250.
-500.
-750.
-1000.
-1250.
-1500.

-1750.

-2000.

<Max>
173.41 N at24.40 ms
<Min>
-1,778.59 N at31.20 ms

CFC_600

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

250.00

0.00 1

-500.00

-750.00 -

-1000.00 -

-1250.00

-1500.00

<Max>
83.13 N at 267.20 ms
<Min>
-1,542.93 N at 30.08 ms

CFC_600

-1750.00

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

Driver S/N 037




Transportation Research Center Inc.
572E HIII 50th Male Dummy
External Dimensions

Serial No. 037

Calibration No. 78

Symbol |Description Specification | Results Pass
mm mm
A Total Sitting Height 878.8 - 889.0 881 Yes
B Shoulder Pivot Height 505.5 - 520.7 510 Yes
& H-Point Height 83.8 - 88.9 86 Yes
D H-Point From Seatback 134.6 - 139.7 137 Yes
E Shoulder Pivot From Backline 83.8-94.0 90 Yes
F Thigh Clearance 139.7 - 154.9 147 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 - 345.4 337 Yes
) Elbow Rest Height 190.5 - 210.8 198 Yes
K Buttock Knee Length 579.1 - 604.5 601 Yes
L Popliteal Height 429.3 - 454.7 440 Yes
M Knee Pivot Height 485.1 - 500.4 494 Yes
N Buttock Popliteal Length 452.1 - 477.5 470 Yes
O Chest Depth 213.4 - 228.6 221 Yes
P Foot Length 251.5 - 266.7 264 Yes
\Y Shoulder Breadth 421.6 - 436.9 425 Yes
W Foot Breadth 91.4 - 106.7 96 Yes
Y Chest Circumference 970.3 - 1000.8 991 Yes
7 Waist Circumference 835.7 - 866.1 865 Yes
AA Location For Chest Circumference 4293 - 4343 432 Yes
BB Location For Waist Circumference 226.1 - 231.1 229 Yes
e

Revised 8/10/12

Report Number: 037 H3F78

C-3

Page 25 of 27




Transportation Research Center Inc.

HIII 50th Serial No. 037 Certification No. 78-3

Test Parameter

Temperature

Relative Humidity

Peak Head Resultant Acceleration

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

Test meets specifications.
Condition: Used

Comments:
Head Skin S/N: N/A

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

Report Number: 037_H3F78

Front Head Drop

Test Date: 7/29/2022

Specification
20.6-222°C
10-70 %
225-275¢
(-15)-15¢g

<10 %

with J211

Page 9 of 27

Cc-4

Test Results Pass

21.6°C Yes

65 % Yes
229.7¢g Yes
-133¢g Yes
527 % Yes

07.29.2022 11:12:33 614 _L




Transportation Research Center Inc.

Front Head Drop
HIII 50th Serial No. 037 Certification No. 78-3
Test Date: 7/29/2022

Head X-Axis Acceleration
50 Filter Class: CFC_1000
0 Max: 0.3 g at 9.8 ms

50 \ Vil Min: -201.3 g at 1.9 ms
-100 \ /
-150 \ /

-200

Acceleration [g]

-250

0 2 4 6 8
Time [ms]
Head Y-Axis Acceleration

10 Filter Class: CFC_1000

G
= 5 4 n Max: 8.8 gat 2.5 ms
Q i
g= Min: -13.3 gat 2.2 ms
£ 0 A I [ \ I\ /\ /\ /\_/\ Vs O O ¢
E VA VY
8 5 \/
< U l v

-10 U

-15 + t } t }

0 2 4 6 8 10
Time [ms]
Head Z-Axis Acceleration
= 1 Filter Class: CFC 1000
= N\ § ’ t 1
g 100 / \ M?X 1104 gat 1.9 ms
=] 75 Min: -0.7 g at 7.2 ms
-
g . // \\
< s S
0
-25 } t } t }
0 2 4 6 8 10
Time [ms]
Head Resultant Acceleration

= 250 Filter Class: CFC 1000
g 560 /N M?Xi 229.7gat1.9ms
2 / \ Min: 0.0 g at-0.2 ms
5150
3 / 1\
g 100 / \

50

0 /: \ £ —— ;

0 2 4 6 8,
Time [ms]

Specification Source: CFR49 Part 572 Subpart E 07.29.2022 11:13:16 614 _L

with Polarity in accordance with J211

Report Number: 037_H3F78 Page 10 of 27
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Transportation Research Center Inc.

Neck Flexion
HIII 50th Serial No. 037 Certification No. 78-1
Test Date: 7/29/2022

Test Parameter
Temperature
Relative Humidity

Pendulum Velocity
Pendulum Acceleration Decay
Crossing -5g

Pendulum Acceleration at 10ms
Pendulum Acceleration at 20ms
Pendulum Acceleration at 30ms

Pendulum Acceleration > 30ms

Total Head D-Plane Rotation
Peak
Time of Peak
Total Head D-Plane Rotation
Decay to 0°

Total Neck Occipital Condyles Moment

Peak
Time of Peak

Total Neck Occipital Condyles Moment

Decay to 0 N'm

Test meets specifications.
Condition: Used

Comments:
Neck S/N: 4728

Specification Source: CFR49 Part 572 Subpart E

Specification
20.6-222°C
10-70 %

6.89-7.13m/s
34 -42 ms

(:22.5)- (-27.5) ¢

(-17.6)- (-22.6) g

(-12.5)- (-18.5) g
>=(-29.0)g

-64) - (-78)°
57 - 64 ms

113 - 128 ms
88.1-1084 N'm
47 -58 ms

97 - 107 ms

with Polarity in accordance with J211

Report Number: 037_H3F78

Page 11 of 27

C-6

Test Results Pass

20.8 °C Yes
68 % Yes
6.926 m/s Yes
36.3 ms Yes
-2291¢g Yes
-1887¢g Yes
-14.02 ¢ Yes
-14.02¢g Yes
-68.1° Yes
58.9 ms Yes
119.1 ms Yes
98.49 N'm Yes
50.2 ms Yes
98.0 ms Yes

07.29.2022 08:26:00 1867 _L




Transportation Research Center Inc.

Neck Flexion
HIII 50th Serial No. 037 Certification No. 78-1
Test Date: 7/29/2022

Pendulum Acceleration
5 Filter Class: CFC_60
0 A AN L Max: 2.2 g at 42.0 ms
/ Min: -23.4 g at 9.0 ms

y /

& /

-20 ’\/J
\.\/

Acceleration [g]

25 t : ' : :
0 40 80 120 160 200
Time [ms]
Pot Rotation at the Base of Neck
= 30 Filter Class: CFC_60
E 20 Max: 21.8 °at 174.6 ms
:dn 10 Min: -35.7 °at 58.8 ms
O
o} 0
o 10 \
é -20 \\ //
30 N
-40 i } i } i
0 40 80 120 160 200
i ) Time [ms]
Head Rotation at Occypital Condyles
= 30 o Filter Class: CFC_60
E 20 // Max: 26.4 °at 179.6 ms
§ 10 Min: -32.4 °at 59.1 ms
E ~
o 10 N s
é -20 \\ //
-30 \\_//
-40 } t } t }
0 40 80 120 160 200
Time [ms]
Total Head D-Plane Rotation
= 50 Filter Class: CFC 60
E 25 / Max: 48.0 °at 176.7 ms
chn Min: -68.1 °at 58.9 ms
5 0
y TR o
i —
-50 =
-75 } t } t t
0 40 80 120 160 200
Time [ms]
Specification Source: CFR49 Part 572 Subpart E 07.29.2022 08:26:30 1867 _Lc

with Polarity in accordance with J211

Report Number: 037_H3F78 Page 12 of 27
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Transportation Research Center Inc.

Neck Flexion

HIII 50th Serial No. 037 Certification No. 78-1

Neck Force (X)
200

Test Date: 7/29/2022

Filter Class: CFC_1000
~ Max: 184.8 N at 166.9 ms

200 '\

Min: -807.2 N at 38.9 ms

Force [N]

400 \

w0 B .

-800 \

-1000

0 40 80 120 160 200
Time [ms]
Neck Force (X) Filtered for Total Neck Occipital Condyle Calculation
= 200 —] Filter Class: CFC_600
= 0 ~ Max: 184.2 N at 168.4 ms
R Min: -807.1 N at 39.1 ms
4
-400 \\\ /
-600 wf\\
-800
-1000 $ + t t }
0 40 80 120 160 200
Time [ms]
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Specification Source: CFR49 Part 572 Subpart E

07.29.2022 08:26:31 1867 _L

with Polarity in accordance with J211

Report Number: 037_H3F78
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Transportation Research Center Inc.

Neck Extension
HIII 50th Serial No. 037 Certification No. 78-2
Test Date: 7/29/2022

Test Parameter Specification Test Results Pass
Temperature 20.6-22.2°C 208 °C Yes
Relative Humidity 10-70 % 66 % Yes
Pendulum Velocity (-5.95)- (-6.18) m/s -5.970 m/s Yes
Pendulum Acceleration Decay
Crossing 5g 38 -46 ms 38.3 ms Yes
Pendulum Acceleration at 10ms 17.2-212¢g 17.27¢ Yes
Pendulum Acceleration at 20ms 14.0-190¢g 1642 ¢ Yes
Pendulum Acceleration at 30ms 11.0-16.0g 13.36¢ Yes
Pendulum Acceleration > 30ms <=220g 1336 ¢ Yes
Total Head D-Plane Rotation
Peak 81-106° 95.4° Yes
Time of Peak 72 -82ms 76.2 ms Yes
Total Head D-Plane Rotation
Decay to 0° 147 - 174 ms 157.4 ms Yes

Total Neck Occipital Condyles Moment

Peak (-52.9) - (-80) N'm -69.33 N'm Yes
Time of Peak 65-79 ms 70.8 ms Yes
Total Neck Occipital Condyles Moment
Decay to 0 N'm 120 - 148 ms 142.7 ms Yes

Test meets specifications.

Condition: Used

Comments:
Neck S/N: 4728

Specification Source: CFR49 Part 572 Subpart E 07.29.2022 09:39:08 2011 _L
with Polarity in accordance with J211

Report Number: 037_H3F78 Page 14 of 27
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Transportation Research Center Inc.

Neck Extension
HIII 50th Serial No. 037 Certification No. 78-2
Test Date: 7/29/2022

Pendulum Acceleration
o Filter Class: CFC_60
T M Max: 17.7 g at 8.3 ms
‘% \ Min: -2.9 g at 44.3 ms
5 10
\
2 5
0 - P, e ]
5 i } i t i
0 40 80 120 160 200
) Time [ms]
Pot Rotation at the Base of Neck
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O
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Specification Source: CFR49 Part 572 Subpart E 07.29.2022 09:39:29 2011 Bc
with Polarity in accordance with J211
Report Number: 037_H3F78 Page 15 of 27
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Transportation Research

Neck Extension

Center Inc.

HIII 50th Serial No. 037 Certification No. 78-2

Test Date: 7/29/2022

Neck Force (X)
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Specification Source: CFR49 Part 572 Subpart E

with Polarity in accordance with J211

Report Number: 037_H3F78 Page 16 of 27

C-11

Time [ms]

Filter Class: CFC_1000
Max: 555.9 N at 74.2 ms
Min: -228.2 N at 193.4 ms

Filter Class: CFC_600
Max: 555.5 N at 74.2 ms
Min: -228.0 N at 193.5 ms

Filter Class: CFC 600
Max: 28.1 Nm at 190.0 ms
Min: -60.2 Nm at 69.7 ms

Filter Class: Without (Constar

Max: 32.1 N'm at 190.0 ms
Min: -69.3 N'm at 70.8 ms

07.29.2022 09:39:29 2011 _'\




Transportation Research Center Inc.

Front Thorax
HIII 50th Serial No. 037 Certification No. 78-1
Test Date: 7/29/2022

Test Parameter Specification Test Results Pass
Temperature 20.6-22.2°C 21.6°C Yes
Relative Humidity 10-70 % 62 % Yes
Probe Velocity 6.59 - 6.83 m/s 6.599 m/s Yes
Probe Force Peak (-5,160) - (-5,894) N -5,368.6 N Yes
Maximum Chest Compression (-63.5) - (-72.6) mm -71.63 mm Yes
Internal Hysteresis 69 - 85 % 69.9 % Yes

Test meets specifications.

Condition: Used

Comments:
Jacket S/N: 2565
Rib Set S/N: 02033121A

Specification Source: CFR49 Part 572 Subpart E 07.29.2022 13:33:35 392 _L

with Polarity in accordance with J211

Report Number: 037_H3F78 Page 17 of 27
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Transportation Research Center Inc.
Front Thorax

HIII 50th Serial No. 037 Certification No. 78-1
Test Date: 7/29/2022

Pendulum Acceleration
5 Filter Class: CFC 180
Max: 0.3 g at 59.8 ms
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Specification Source: CFR49 Part 572 Subpart E 07.29.2022 13:35:46 392 _L

with Polarity in accordance with J211

Report Number: 037_H3F78 Page 18 of 27
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Transportation Research Center Inc. c
Hybrid IIT 50th Male Hip Range of Motion
| —

Serial Number: 037 Date: 12-Aug-2022

Side Tested: Left Hip Time: 11:48

Test Number: 1

TEST PARAMETER SPECIFICATION TEST RESULTS
Temperature 189 - 25.6 217 °C Pass
Humidity 10 - 70 61 % Pass
Moment at 30° 0 e 94.9 77.86 N-m Pass
Angle at 203 Nm 40 - 50 46.97 deg Pass
Average Velocity 5 - 10 7.04 deg/sec Pass

Moment About H-Point

200 /

150 /

=
z,
100 //
: /
0 /
0 10 20 30 40 50 60
degrees
Max: 8.33 deg/sec Min: 5.16 deg/sec
Angular Velocity
12
10
8 |_|—'-‘-
§ 6 - _'-m I~ M‘———'d-‘——g
W 4
<
2
0
0 10 20 30 40 50 60
degrees

Comments: Pelvis S/N: EU6859

Report Number: 037_H3F78 Page 19 of 27
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Transportation Research Center Inc. c
Hybrid IIT 50th Male Hip Range of Motion
| —

Serial Number: 037 Date: 12-Aug-2022

Side Tested: Right Hip Time: 10:41

Test Number: 1

TEST PARAMETER SPECIFICATION TEST RESULTS
Temperature 189 - 25.6 208 °C Pass
Humidity 10 - 70 60 % Pass
Moment at 30° 0 e 94.9 86.81 N-m Pass
Angle at 203 Nm 40 - 50 46.09 deg Pass
Average Velocity 5 - 10 7.12  deg/sec  Pass

Moment About H-Point

200 /
150
4
o
- 100
/ Ko™
50 /
0
0 10 20 30 40 50 60
degrees
Max: 8.33 deg/sec Min: 5.41 deg/sec
Angular Velocity
12
10
8 g i W R b
~ 6 . g
k4 —
& 4
!
2
0
0 10 20 30 40 50 60
degrees
Comments:
Pelvis S/N: EU6859
Report Number: 037_H3F78 Page 20 of 27
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Transportation Research Center Inc.

Left Knee Femur Response Test
HIII 50th Serial No. 037 Certification No. 78-1
Test Date: 7/29/2022

Test Parameter Specification Test Results Pass
Temperature 18.9-255°C 208 °C Yes
Relative Humidity 10-70 % 68 % Yes
Probe Velocity 2.07-2.13m/s 2.095 m/s Yes
Peak Femur Force (-4,715.2)- (-5,782.6) N -5,692.64 N Yes

Test meets specifications.

Condition: Used

Comments:
Knee Skin S/N: 2672

Specification Source: CFR49 Part 572 Subpart E 07.29.2022 08:50:26 1790 _L
with Polarity in accordance with J211

Report Number: 037_H3F78 Page 21 of 27
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Transportation Research Center Inc.

Left Knee Femur Response Test
HIII 50th Serial No. 037 Certification No. 78-1
Test Date: 7/29/2022

Pendulum Acceleration
25 Filter Class: CFC_600
Max: 0.2 g at 14.7 ms
Min: -116.6 g at 2.6 ms
0 /
-25 /
-50
5
-100 \/
-125 £ } : t
0 5 10 15 20
Time [ms]
. Pendulum Force
Filter Class: CFC 600
Max: 8.9 Nat 14.7 ms
Y / Min: -5,692.6 N at 2.6 ms

L

5
Time [ms]

Specification Source: CFR49 Part 572 Subpart E 07.29.2022 08:51:27 1790 _L

with Polarity in accordance with J211

Report Number: 037_H3F78 Page 22 of 27

C-17




Transportation Research Center Inc.

Right Knee Femur Response Test
HIII 50th Serial No. 037 Certification No. 78-1
Test Date: 7/29/2022

Test Parameter Specification Test Results Pass
Temperature 18.9-255°C 208 °C Yes
Relative Humidity 10-70 % 67 % Yes
Probe Velocity 2.07-2.13m/s 2.098 m/s Yes
Peak Femur Force (-4,715.2)- (-5,782.6) N -5,642.32 N Yes

Test meets specifications.

Condition: Used

Comments:
Knee Skin S/N: 1248

Specification Source: CFR49 Part 572 Subpart E 07.29.2022 08:57:56 1784 _L
with Polarity in accordance with J211

Report Number: 037_H3F78 Page 23 of 27
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Force [N]
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NERY

Transportation Research Center Inc.

Right Knee Femur Response Test
HIII 50th Serial No. 037 Certification No. 78-1
Test Date: 7/29/2022

Pendulum Acceleration
25 Filter Class: CFC_600
Max: 0.2 g at 8.2 ms
Min: -115.5 g at 2.7 ms
0 /
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-100 \/
-125 £ } : t
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Max: 11.7 N at 8.2 ms
Y / Min: -5,642.3 N at 2.7 ms
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-6000 } t i t
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Specification Source: CFR49 Part 572 Subpart E 07.29.2022 08:59:08 1784 _L
with Polarity in accordance with J211
Report Number: 037_H3F78 Page 24 of 27
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Post-Test Calibration Sheets

Driver S/N 037

C-20




Transportation Research Center Inc.
572E HIII 50th Male Dummy
External Dimensions

Serial No. 037

Calibration No. 79

Symbol |Description Specification | Results Pass
mm mm
A Total Sitting Height 878.8 - 889.0 881 Yes
B Shoulder Pivot Height 505.5 - 520.7 510 Yes
& H-Point Height 83.8 - 88.9 86 Yes
D H-Point From Seatback 134.6 - 139.7 137 Yes
E Shoulder Pivot From Backline 83.8-94.0 90 Yes
F Thigh Clearance 139.7 - 154.9 148 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 - 345.4 337 Yes
) Elbow Rest Height 190.5 - 210.8 198 Yes
K Buttock Knee Length 579.1 - 604.5 601 Yes
L Popliteal Height 429.3 - 454.7 440 Yes
M Knee Pivot Height 485.1 - 500.4 494 Yes
N Buttock Popliteal Length 452.1 - 477.5 470 Yes
O Chest Depth 213.4 - 228.6 221 Yes
P Foot Length 251.5 - 266.7 264 Yes
\Y Shoulder Breadth 421.6 - 436.9 425 Yes
W Foot Breadth 91.4 - 106.7 96 Yes
Y Chest Circumference 970.3 - 1000.8 991 Yes
7 Waist Circumference 835.7 - 866.1 865 Yes
AA Location For Chest Circumference 4293 - 4343 432 Yes
BB Location For Waist Circumference 226.1 - 231.1 229 Yes
e

Revised 8/10/12

Report Number: 037 H3F79
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Transportation Research Center Inc.

HIII 50th Serial No. 037 Certification No. 79-1

Test Parameter

Temperature

Relative Humidity

Peak Head Resultant Acceleration

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

Test meets specifications.
Condition: Used

Comments:
Head Skin S/N: N/A

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

Report Number: 037_H3F79

Front Head Drop

Test Date: 8/19/2022

Specification
20.6-222°C
10-70 %
225-275¢
(-15)-15¢g

<10 %

with J211

Page 9 of 27

C-22

Test Results Pass

21.1°C Yes
66 % Yes
2638¢g Yes
105¢ Yes
4.05 % Yes

08.19.2022 10:26:24 614 _L
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Specification Source: CFR49 Part 572 Subpart E

Transportation Research Center Inc.

Front Head Drop

HIII 50th Serial No. 037 Certification No. 79-1

Head X-Axis Acceleration

Test Date: 8/19/2022

B r |

\ |/

\ |/
Head Y-Axis Acceleration Time [ms]
f\ )
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VWAV S
Head Z-Axis Acceleration Time [ms]
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[ 1\
/ |\
;|5
\\
Head Resultant Acceleration Time [ms]
[\
[ 1\
/ 1\
VAN

8, 10
Time [ms]

Filter Class: CFC_1000
Max: 0.8 g at 6.2 ms
Min: -2359 gat 1.9 ms

Filter Class: CFC_1000
Max: 10.5 g at 2.4 ms
Min: -2.8 g at 2.7 ms

Filter Class: CFC 1000
Max: 118.0 g at 2.0 ms
Min: -0.9 g at 7.0 ms

Filter Class: CFC 1000
Max: 263.8 gat 1.9 ms
Min: 0.0 g at-1.0 ms

08.19.2022 10:27:00 614 _L

with Polarity in accordance with J211

Report Number: 037_H3F79
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Transportation Research Center Inc.

Neck Flexion

HIII 50th Serial No. 037 Certification No. 79-1

Test Parameter
Temperature
Relative Humidity

Pendulum Velocity
Pendulum Acceleration Decay
Crossing -5g

Pendulum Acceleration at 10ms
Pendulum Acceleration at 20ms
Pendulum Acceleration at 30ms

Pendulum Acceleration > 30ms

Total Head D-Plane Rotation
Peak
Time of Peak
Total Head D-Plane Rotation
Decay to 0°

Total Neck Occipital Condyles Moment

Peak
Time of Peak

Total Neck Occipital Condyles Moment

Decay to 0 N'm

Test meets specifications.

Condition: Used

Comments:
Neck S/N: 47287

Specification Source: CFR49 Part 572 Subpart E

Test Date: 8/19/2022

Specification
20.6-222°C
10-70 %

6.89-7.13m/s
34 -42 ms

(:22.5)- (-27.5) ¢

(-17.6)- (-22.6) g

(-12.5)- (-18.5) g
>=(-29.0)g

-64) - (-78)°
57 - 64 ms

113 - 128 ms
88.1-1084 N'm
47 -58 ms

97 - 107 ms

with Polarity in accordance with J211

Report Number: 037_H3F79

Page 11 of 27

C-24

Test Results Pass

20.9°C Yes
67 % Yes
6.919 m/s Yes
37.0 ms Yes
-2535¢g Yes
-2054 ¢ Yes
-1581¢g Yes
-1581¢g Yes
-72.0° Yes
59.4 ms Yes
118.1 ms Yes
98.66 N'm Yes
50.7 ms Yes
97.6 ms Yes

08.19.2022 11:00:40 1869 _L




Transportation Research Center Inc.

Neck Flexion
HIII 50th Serial No. 037 Certification No. 79-1
Test Date: 8/19/2022

Pendulum Acceleration
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Specification Source: CFR49 Part 572 Subpart E 08.19.2022 11:01:40 1869 _L

with Polarity in accordance with J211
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Transportation Research Center Inc.

Neck Flexion

HIII 50th Serial No. 037 Certification No. 79-1

Test Date: 8/19/2022

Neck Force (X)
250

"/\/—/-\

Force [N]
<

i el

-250 ‘\\ /
500

k| TN

Filter Class: CFC_1000
Max: 170.0 N at 170.0 ms
Min: -830.4 N at 56.6 ms

Filter Class: CFC_600
Max: 169.5 N at 170.1 ms
Min: -830.4 N at 56.7 ms

Filter Class: CFC 600
Max: 86.1 Nm at 50.5 ms
Min: -39.0 Nm at 16.0 ms

Filter Class: Without (Constar

Max: 98.7 N'm at 50.7 ms
Min: -28.7 N'm at 15.2 ms

08.19.2022 11:01:41 1869 _L
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Specification Source: CFR49 Part 572 Subpart E
with Polarity in accordance with J211
Report Number: 037_H3F79 Page 13 of 27
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Transportation Research Center Inc.

Neck Extension
HIII 50th Serial No. 037 Certification No. 79-1
Test Date: 8/19/2022

Test Parameter Specification Test Results Pass
Temperature 20.6-22.2°C 208 °C Yes
Relative Humidity 10-70 % 64 % Yes
Pendulum Velocity (-5.95)- (-6.18) m/s -5.970 m/s Yes
Pendulum Acceleration Decay
Crossing 5g 38 -46 ms 38.1ms Yes
Pendulum Acceleration at 10ms 17.2-212¢g 20.08 g Yes
Pendulum Acceleration at 20ms 14.0-190¢g 1831¢g Yes
Pendulum Acceleration at 30ms 11.0-16.0g 15.04¢ Yes
Pendulum Acceleration > 30ms <=220g 15.04 ¢ Yes
Total Head D-Plane Rotation
Peak 81-106° 97.1° Yes
Time of Peak 72 -82ms 78.2 ms Yes
Total Head D-Plane Rotation
Decay to 0° 147 - 174 ms 158.7 ms Yes

Total Neck Occipital Condyles Moment

Peak (-52.9) - (-80) N'm -69.58 N'm Yes
Time of Peak 65-79 ms 70.4 ms Yes
Total Neck Occipital Condyles Moment
Decay to 0 N'm 120 - 148 ms 143.0 ms Yes

Test meets specifications.

Condition: Used

Comments:
Neck S/N: 47287

Specification Source: CFR49 Part 572 Subpart E 08.19.2022 11:39:52 2010 _L

with Polarity in accordance with J211

Report Number: 037_H3F79 Page 14 of 27
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Transportation Research Center Inc.

Neck Extension
HIII 50th Serial No. 037 Certification No. 79-1
Test Date: 8/19/2022

Pendulum Acceleration
= B Filter Class: CFC_60
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Specification Source: CFR49 Part 572 Subpart E 08.19.2022 11:41:19 2010 _L

with Polarity in accordance with J211
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Transportation Research Center Inc.

Neck Extension

HIII 50th Serial No. 037 Certification No. 79-1

Neck Force (X)
600

Test Date: 8/19/2022
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~ N Max: 510.1 N at 73.7 ms

400

Force [N]

/ N Min: -266.4 N at 179.4 ms

300
200 /.\

N

-100

‘\

-200

ﬁv\-—-ﬁa’\

-300

80 120 200

160
Time [ms]

Neck Force (X) Filtered for Total Neck Occipital Condyle Calculation

600

500

Filter Class: CFC_600

400

P~ N Max: 509.3 N at 73.8 ms

N\ Min: -265.6 N at 179.3 ms

Force [N]

300
200 /\

/
/ B

20 yARNEPAY, .

5 A N\

-100

“'\w—l\

-200
-300

Neck Moment (Y)

} t t t
80 120 160 200
Time [ms]

40

Filter Class: CFC 600
o~ Max: 29.9 Nm at 14.3 ms

20 /\
R VAN

/ A\
_ Min: -61.2 Nm at 70.1 ms

Torque [Nm]

-20 \

-40

-60

-80

0 40

50

Total Neck Occipital Condyle Moment (Y)

L
Ll
80 120 160 200
Time [ms]

Filter Class: Without (Constar
P Max: 33.3 N'm at 195.2 ms

Fid Min: -69.6 N'm at 70.4 ms

EERVAN
5

Torque [N-m]

/

. A

.75 3

LY

80 120 160 200
Time [ms]

Specification Source: CFR49 Part 572 Subpart E 08.19.2022 11:41:19 2010 _L

with Polarity in accordance with J211

Report Number: 037_H3F79
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Transportation Research Center Inc.

Front Thorax
HIII 50th Serial No. 037 Certification No. 79-1
Test Date: 8/19/2022

Test Parameter Specification Test Results Pass
Temperature 20.6-22.2°C 21.7°C Yes
Relative Humidity 10-70 % 65 % Yes
Probe Velocity 6.59 - 6.83 m/s 6.601 m/s Yes
Probe Force Peak (-5,160) - (-5,894) N -5,2272 N Yes
Maximum Chest Compression (-63.5) - (-72.6) mm -70.54 mm Yes
Internal Hysteresis 69 - 85 % 70.4 % Yes

Test meets specifications.

Condition: Used

Comments:
Jacket S/N: 2565
Rib Set S/N: 02033121A

Specification Source: CFR49 Part 572 Subpart E 08.19.2022 08:15:24 405 _L

with Polarity in accordance with J211

Report Number: 037_H3F79 Page 17 of 27
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Transportation Research Center Inc.

Front Thorax
HIII 50th Serial No. 037 Certification No. 79-1
Test Date: 8/19/2022

Pendulum Acceleration

5 Filter Class: CFC 180

0 Max: 0.3 g at 74.3 ms
Min: -22.8 g at 19.4 ms
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1000 Filter Class: CFC_180
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Specification Source: CFR49 Part 572 Subpart E 08.19.2022 08:17:32 405 _L

with Polarity in accordance with J211

Report Number: 037_H3F79 Page 18 of 27
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Transportation Research Center Inc. c
Hybrid IIT 50th Male Hip Range of Motion
| —

Serial Number: 037 Date: 19-Aug-2022

Side Tested: Left Hip Time: 8:31

Test Number: 1

TEST PARAMETER SPECIFICATION TEST RESULTS
Temperature 189 - 25.6 209 °C Pass
Humidity 10 - 70 65 % Pass
Moment at 30° 0 e 94.9 76.97 N-m Pass
Angle at 203 Nm 40 - 50 47.04 deg Pass
Average Velocity 5 - 10 6.99 deg/sec Pass

Moment About H-Point

200 /

150 /

£
z
100 //
50
0 /
0 10 20 30 40 50 60
degrees
Max: 8.33 deg/sec Min: 5.16 deg/sec
Angular Velocity
12
10
8 =
f—
P s, At~ A AT
Ei 4
-]
2
0
0 10 20 30 40 50 60
degrees
Comments: Pelvis S/N: EU6859
Report Number: 037_H3F79 Page 19 of 27
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Transportation Research Center Inc. c
Hybrid IIT 50th Male Hip Range of Motion
| —

Serial Number: 037 Date: 19-Aug-2022

Side Tested: Right Hip Time: 9:06

Test Number: 1

TEST PARAMETER SPECIFICATION TEST RESULTS
Temperature 189 - 25.6 208 °C Pass
Humidity 10 - 70 67 % Pass
Moment at 30° 0 e 94.9 80.85 N-m Pass
Angle at 203 Nm 40 - 50 4593 deg Pass
Average Velocity 5 - 10 7.04 deg/sec Pass

Moment About H-Point

200 /

150
/

o
- 100
N /
0
0 10 20 30 40 50 60
degrees
Max: 8.33 deg/sec Min: 5.55 deg/sec
Angular Velocity
12
10
8 1§
§ o = JNftrrn
& 4
<
2
0
0 10 20 30 40 50 60
degrees

Comments: Pelvis S/N: EU6859

Report Number: 037_H3F79 Page 20 of 27
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Transportation Research Center Inc.

Left Knee Femur Response Test
HIII 50th Serial No. 037 Certification No. 79-2
Test Date: 8/19/2022

Test Parameter Specification Test Results Pass
Temperature 18.9-255°C 214°C Yes
Relative Humidity 10-70 % 67 % Yes
Probe Velocity 2.07-2.13m/s 2.116 m/s Yes
Peak Femur Force (-4,715.2) - (-5,782.6) N -5,539.09 N Yes

Test meets specifications.
Condition: Used

Comments:
Knee Skin S/N: 2672

Specification Source: CFR49 Part 572 Subpart E 08.19.2022 09:35:31 1966 _L

with Polarity in accordance with J211

Report Number: 037_H3F79 Page 21 of 27
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Acceleration [g]

Force [N]
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NERN
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-6000

Transportation Research Center Inc.

Left Knee Femur Response Test
HIII 50th Serial No. 037 Certification No. 79-2
Test Date: 8/19/2022

Pendulum Acceleration
25 Filter Class: CFC_600
Max: 0.3 g at 8.2 ms
Min: -113.4 g at 2.8 ms
0 /
-25 /
-50
.75
-100 \/
-125 } } } t
0 5 10 15 20
Time [ms]
. Pendulum Force
Filter Class: CFC 600
Max: 15.7 N at 8.2 ms
0 / Min: -5,539.1 N at 2.8 ms

5
Time [ms]

Specification Source: CFR49 Part 572 Subpart E 08.19.2022 09:36:20 1966 _L
with Polarity in accordance with J211

Report Number: 037_H3F79 Page 22 of 27
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Transportation Research Center Inc.

Right Knee Femur Response Test
HIII 50th  Serial No. 037 Certification No. 79-1
Test Date: 8/19/2022

Test Parameter Specification Test Results Pass
Temperature 18.9-255°C 214°C Yes
Relative Humidity 10-70 % 67 % Yes
Probe Velocity 2.07-2.13m/s 2.120 m/s Yes
Peak Femur Force (-4,715.2) - (-5,782.6) N -5,47329N Yes

Test meets specifications.
Condition: Used

Comments:
Knee Skin S/N: 1248

Specification Source: CFR49 Part 572 Subpart E 08.26.2022 12:48:41 1957 mL

with Polarity in accordance with J211

Report Number: 037_H3F79 Page 23 of 27
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Transportation Research Center Inc.

Right Knee Femur Response Test
HIII 50th Serial No. 037 Certification No. 79-1
Test Date: 8/19/2022

Pendulum Acceleration
= Filter Class: CFC_600
g Max: 0.4 g at 8.5 ms
Z Min: -112.1 gat 3.0 ms
8 o0
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25
-50
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-100 \/
-125 } } } }
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o
5
=

0 Min: -5,473.3 N at 3.0 ms
-1000 | \ /
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-6000 }
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Specification Source: CFR49 Part 572 Subpart E 08.26.2022 12:54:42 1957 _L
with Polarity in accordance with J211

Report Number: 037_H3F79 Page 24 of 27
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Pre-Test Calibration Sheets

Passenger S/N DH1659
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Transportation Research Center Inc.
5720 HIII Sth Dummy
External Dimensions
Serial No. DH1659 Calibration No. 04

Symbol |Description Specification | Results P
mm mm

A Total Sitting Height 774.7 - 800.1 780 Yes
B Shoulder Pivot Height 431.8 - 457.2 445 Yes
C Hip Pivot Height 81.3 - 86.3 85 Yes
D Hip Pivot from Backline 144.8 - 149.8 148 Yes
E Shoulder Pivot from Backline 68.6 - 83.8 80 Yes
F Thigh Clearance 1194 - 134.6 130 Yes
G Back of Elbow to Wrist Pivot 2439 - 259.1 249 Yes
H Head Back to Backline 432 - 482 45 Yes
1 Shoulder to Elbow Length 276.8 - 297.2 286 Yes
J Elbow Rest Height 182.8 - 203.2 199 Yes
K Buttock Knee Length 520.7 - 546.1 533 Yes
L Popliteal Height 355.6 - 376.0 359 Yes
M Knee Pivot Height 393.7 - 419.1 409 Yes
N Buttock Popliteal Length 414.0 - 439.4 430 Yes
O Chest Depth without Jacket 175.3 - 190.5 183 Yes
P Foot Length 218.5 - 233.7 225 Yes
R Buttock to Knee Pivot Length 4572 - 482.6 473 Yes
S Head Breadth 137.1 - 147.3 141 Yes
T Head Depth 177.8 - 188.0 180 Yes
U Hip Breadth 299.7 - 314.9 306 Yes
\% Shoulder Breadth 350.5 - 365.7 356 Yes
W Foot Breadth 78.8 - 94.0 85 Yes
X Head Circumference 528.3 - 548.7 539 Yes
Y Chest Circumference with Jacket 850.9 - 881.3 867 Yes
7. Waist Circumference 759.5 - 789.9 775 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

Revised 8/10/12 _I i{c

Report Number: DH1659 HFHO04 Page 26 of 28
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Transportation Research Center Inc.

HIII 5th  Serial No. DH1659 Certification No. 4-1

Test Parameter

Temperature

Relative Humidity

Peak Head Resultant Acceleration

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

Test meets specifications.
Condition: Used

Comments:
Head Skin S/N: DU2864

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

Report Number: DH1659 HFH04

Front Head Drop

Test Date: 7/27/2022

Specification
18.9-25.5°C
10-70 %
250-300 g
(-15)-15¢g

<10 %

with J211

Page 9 of 28

C-40

Test Results Pass

20.8 °C Yes

68 % Yes
2983¢g Yes
-12.1¢g Yes
1.65 % Yes

07.27.2022 10:12:54 613 _L




Transportation Research Center Inc.

Front Head Drop
HIII 5th  Serial No. DH1659 Certification No. 4-1
Test Date: 7/27/2022

Head X-Axis Acceleration
50 Filter Class: CFC_1000
0 Max: 2.9 gat9.2 ms
-50 Min: -260.0 g at 1.9 ms
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Specification Source: CFR49 Part 572 Subpart O 07.27.2022 10:15:52 613 _L

with Polarity in accordance with J211

Report Number: DH1659 HFH04 Page 10 of 28
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Transportation Research Center Inc.

Neck Flexion
HIII 5th  Serial No. DH1659 Certification No. 4-3
Test Date: 7/27/2022

Test Parameter Specification Test Results Pass
Temperature 20.6-22.2°C 208 °C Yes
Relative Humidity 10-70 % 67 % Yes
Pendulum Velocity 6.89 - 7.13m/s 7.088 m/s Yes
Pendulum Integrated Velocity

Change at 10ms (-2.1)-(-2.5) m/s -2.45 m/s Yes
Pendulum Integrated Velocity

Change at 20ms (-4.0)- (-5.0) m/s -4.71 m/s Yes
Pendulum Integrated Velocity

Change at 30ms (-5.8)- (-7.0) m/s -6.65 m/s Yes
Total Head D-Plane Rotation -77)-(91)° -83.3° Yes
Total Neck Occipital Condyles Moment

Between -77° and -91° Rotation 69 - 83 N'm 74.0 N'm Yes

Total Neck Occipital Condyles Moment
Decay to 10 N'm 80 - 100 ms 88.1 ms Yes

Test meets specifications.

Condition: Used

Comments:
Neck S/N: EE9454

Specification Source: CFR49 Part 572 Subpart O 07.27.2022 15:11:36 1844 _L

with Polarity in accordance with J211

Report Number: DH1659 HFH04 Page 11 of 28
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Transportation Research Center Inc.

Neck Flexion
HIII 5th  Serial No. DH1659 Certification No. 4-3
Test Date: 7/27/2022

Pendulum Acceleration
= s Filter Class: CFC_180
g Max: 3.7 g at 39.7 ms
g AN Pl e, Min: -33.0 g at 9.4 ms
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Specification Source: CFR49 Part 572 Subpart O 07.27.2022 15:12:40 1844 _L

with Polarity in accordance with J211

Report Number: DH1659 HFH04 Page 12 of 28
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Transportation Research Center Inc.

Neck Flexion
HIII 5th  Serial No. DH1659 Certification No. 4-3
Test Date: 7/27/2022

Pot Rotation at the Base of Neck
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Specification Source: CFR49 Part 572 Subpart O 07.27.2022 15:12:41 1844 _L

with Polarity in accordance with J211

Report Number: DH1659 HFH04 Page 13 of 28
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Transportation Research Center Inc.

Neck Flexion
HIII 5th  Serial No. DH1659 Certification No. 4-3
Test Date: 7/27/2022

Neck Force (X)
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Filter Class: CFC_1000
Max: 126.9 N at 184.5 ms
Min: -734.3 N at 55.3 ms

Filter Class: CFC_600
Max: 126.7 N at 184.7 ms
Min: -733.6 N at 55.3 ms

Filter Class: CFC 600
Max: 64.3 Nm at 48.9 ms
Min: -36.4 Nm at 17.0 ms

Filter Class: Without (Constar

Max: 74.0 N'm at 49.3 ms
Min: -24.6 N'm at 16.9 ms

Specification Source: CFR49 Part 572 Subpart O 07.27.2022 15:12:41 1844 _L

with Polarity in accordance with J211

Report Number: DH1659 HFH04 Page 14 of 28
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Transportation Research Center Inc.

Neck Extension
HIII 5th  Serial No. DH1659 Certification No. 4-2
Test Date: 7/28/2022

Test Parameter Specification Test Results Pass
Temperature 20.6-22.2°C 208 °C Yes
Relative Humidity 10-70 % 68 % Yes
Pendulum Velocity (-5.95)- (-6.19) m/s -6.056 m/s Yes
Pendulum Integrated Velocity

Change at 10ms 1.5-19m/s 1.87 m/s Yes
Pendulum Integrated Velocity

Change at 20ms 3.1-39m/s 3.62m/s Yes
Pendulum Integrated Velocity

Change at 30ms 4.6 -5.6m/s 5.20 m/s Yes
Total Head D-Plane Rotation 99-114° 101.6° Yes
Total Neck Occipital Condyles Moment

Between 99° and 114° Rotation (-53) - (-65) N'm -56.2 N'm Yes

Total Neck Occipital Condyles Moment
Decay to -10 N'm 94 - 114 ms 102.9 ms Yes

Test meets specifications.

Condition: Used

Comments:
Neck S/N: EE9454

Specification Source: CFR49 Part 572 Subpart O 07.28.2022 08:14:55 2002 _L
with Polarity in accordance with J211

Report Number: DH1659 HFH04 Page 15 of 28
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Transportation Research Center Inc.

Neck Extension
HIII 5th  Serial No. DH1659 Certification No. 4-2
Test Date: 7/28/2022

Pendulum Acceleration

= 2 Filter Class: CFC_180
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Specification Source: CFR49 Part 572 Subpart O 07.28.2022 08:15:27 2002 _L
with Polarity in accordance with J211

Report Number: DH1659 HFH04 Page 16 of 28
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Transportation Research Center Inc.

Neck Extensio

n

HIII 5th  Serial No. DH1659 Certification No. 4-2

Test Date: 7/28/2

Pot Rotation at the Base of Neck

022

Filter Class: CFC_60
Max: 42.2 °at 74.0 ms
Min: -14.2 °at 199.9 ms

Filter Class: CFC_60
Max: 59.6 °at 79.3 ms
Min: -17.3 °at 199.9 ms

Filter Class: CFC 60
Max: 101.6 °at 77.4 ms
Min: -31.5 °at 199.9 ms
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Specification Source: CFR49 Part 572 Subpart O
with Polarity in accordance with J211
Report Number: DH1659 HFH04 Page 17 of 28
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Transportation Research Center Inc.

Neck Extension
HIII 5th  Serial No. DH1659 Certification No. 4-2
Test Date: 7/28/2022

Neck Force (X)
500 Filter Class: CFC_1000
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Specification Source: CFR49 Part 572 Subpart O 07.28.2022 08:15:28 2002 _L
with Polarity in accordance with J211

Report Number: DH1659 HFH04 Page 18 of 28
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Transportation Research Center Inc.

Front Thorax

HIII 5th  Serial No. DH1659 Certification No. 4-5

Test Parameter
Temperature
Relative Humidity

Probe Velocity
Probe Force Peak Between 50.0 mm
and 58.0 mm Chest Deflection

Probe Force Peak Between 18.0 mm
and 50.0 mm Chest Deflection

Maximum Chest Compression

Internal Hysteresis

Test meets specifications.

Condition: Used
Comments:

Jacket S/N: EE8365
Ribset S/N: EA4110

Specification Source: CFR49 Part 572 Subpart O

Test Date: 7/28/2022

Specification
20.6-222°C
10-70 %

6.59 - 6.83 m/s

(-3,900) - (-4,400) N

>= (-4,600) N

(-30) - (-58) mm

69 -85 %

with Polarity in accordance with J211

Report Number: DH1659 HFH04

Page 19 of 28

C-50

Test Results

208 °C
67 %

6.796 m/s

-4,304.8 N

-4,5793 N

-50.1 mm

75.9%

Pass
Yes
Yes

Yes

Yes

Yes

Yes

Yes

07.28.2022 15:49:41 416 _L




Transportation Research Center Inc.

Front Thorax
HIII 5th  Serial No. DH1659 Certification No. 4-5
Test Date: 7/28/2022

Pendulum Acceleration
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Specification Source: CFR49 Part 572 Subpart O 07.28.2022 15:51:39 416 _L

Report Number: DH1659 HFH04

with Polarity in accordance with J211

Page 20 of 28
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Transportation Research Center Inc. c

Hybrid IIT Small Female Torso Flexion

I=——29%
Customer: NHTSA
Serial Number: DH165% Date: 7i29/2022
Test Number: 1 Time: 9:23
TEST PARAMETER SPECIFICATION TEST RESULTS
Temperature 18% - 2586 208 °C Pass
Humidity 10 - 70 69 % Pass
Average Angular Rate 0.5 - 1.5 094  degfsec  Pass
Initial Angle 0 - 20 19.19  deg Pass
Peak Force at 45.35° 320 - 3%0 35965 N Pass
Final &ngle -8 - 8 438 deg Pass
Force Plot
450
400

. —
250 /
/

150 /
100 /
50

Force (N)

Time (sec)

Comments:

Jacket S/N: EE8385
Abdomen 3/N: EE8393
Lumbar S/N: DG 9121

Repott Nutaber: DH1659_HFH04 Page 21 of 28
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Transportation Research Center Inc.

Left Knee Femur Response Test
HIII 5th  Serial No. DH1659 Certification No. 4-1
Test Date: 7/27/2022

Test Parameter Specification Test Results
Temperature 18.9-25.6°C 208 °C
Relative Humidity 10-70 % 69 %
Probe Velocity 2.07-2.13m/s 2.119 m/s
Peak Femur Force (-3,450) - (-4,060) N -3,9904 N

Test meets specifications.

Condition: Used

Comments:
Left Knee Skin S/N: ED6729

Specification Source: CFR49 Part 572 Subpart O 07.27.2022 10:37:39 1760 _L

with Polarity in accordance with J211

Report Number: DH1659 HFH04 Page 22 of 28
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Transportation Research Center Inc.

Left Knee Femur Response Test
HIII 5th  Serial No. DH1659 Certification No. 4-1
Test Date: 7/27/2022

Pendulum Acceleration
= % Filter Class: CFC_600
g Max: 2.1 g at 6.5 ms
g Min: -136.1 g at 2.2 ms
g 0 e
o)
3 /
<

R
4o
NEAN
REAY

-150

N .
} . }
0 5 10 15 20
Time [ms]

Pendulum Force

1000 .
= Filter Class: CFC 600
= Max: 61.2 N at 6.5 ms
E Min: -3,990.4 N at 2.2 ms
-1000
-2000
-3000
-4000 } } t t
0 5 10 5 0
Time [ms]
Specification Source: CFR49 Part 572 Subpart O 07.27.2022 10:43:47 1760 _L
with Polarity in accordance with J211
Report Number: DH1659 HFH04 Page 23 of 28
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Transportation Research Center Inc.

Right Knee Femur Response Test
HIII 5th  Serial No. DH1659 Certification No. 4-4
Test Date: 7/27/2022

Test Parameter Specification Test Results
Temperature 18.9-25.6°C 208 °C
Relative Humidity 10-70 % 68 %
Probe Velocity 2.07-2.13m/s 2.085m/s
Peak Femur Force (-3,450) - (-4,060) N -3,7284 N

Test meets specifications.
Condition: Used

Comments:
Right Knee Skin S/N: EC5852

Specification Source: CFR49 Part 572 Subpart O 07.27.2022 13:18:08 1778 _L

with Polarity in accordance with J211

Report Number: DH1659 HFH04 Page 24 of 28
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Transportation Research Center Inc.

Right Knee Femur Response Test
HIII 5th  Serial No. DH1659 Certification No. 4-4
Test Date: 7/27/2022

Pendulum Acceleration
= % Filter Class: CFC_600
g Max: 2.1 g at 6.6 ms
g Min: -127.2 g at 2.4 ms
o 0 W e SN o —
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Filter Class: CFC 600
P s Max: 60.4 N at 6.6 ms
/ Min: -3,728.4 N at 2.4 ms
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Specification Source: CFR49 Part 572 Subpart O 07.27.2022 13:19:59 1778 _L

with Polarity in accordance with J211

Report Number: DH1659 HFH04 Page 25 of 28
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Post-Test Calibration Sheets

Passenger S/N DH1659
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Transportation Research Center Inc.
5720 HIII Sth Dummy
External Dimensions
Serial No. DH1659 Calibration No. 05

Symbol |Description Specification | Results P
mm mm

A Total Sitting Height 774.7 - 800.1 781 Yes
B Shoulder Pivot Height 431.8 - 457.2 445 Yes
C Hip Pivot Height 81.3 - 86.3 86 Yes
D Hip Pivot from Backline 144.8 - 149.8 148 Yes
E Shoulder Pivot from Backline 68.6 - 83.8 80 Yes
F Thigh Clearance 1194 - 134.6 131 Yes
G Back of Elbow to Wrist Pivot 2439 - 259.1 249 Yes
H Head Back to Backline 432 - 482 45 Yes
1 Shoulder to Elbow Length 276.8 - 297.2 286 Yes
J Elbow Rest Height 182.8 - 203.2 198 Yes
K Buttock Knee Length 520.7 - 546.1 533 Yes
L Popliteal Height 355.6 - 376.0 360 Yes
M Knee Pivot Height 393.7 - 419.1 409 Yes
N Buttock Popliteal Length 414.0 - 439.4 430 Yes
O Chest Depth without Jacket 175.3 - 190.5 184 Yes
P Foot Length 218.5 - 233.7 225 Yes
R Buttock to Knee Pivot Length 4572 - 482.6 473 Yes
S Head Breadth 137.1 - 147.3 141 Yes
T Head Depth 177.8 - 188.0 180 Yes
U Hip Breadth 299.7 - 314.9 305 Yes
\% Shoulder Breadth 350.5 - 365.7 356 Yes
W Foot Breadth 78.8 - 94.0 85 Yes
X Head Circumference 528.3 - 548.7 539 Yes
Y Chest Circumference with Jacket 850.9 - 881.3 869 Yes
7. Waist Circumference 759.5 - 789.9 776 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

Revised 8/10/12 _I i{c

Report Number: DH1659 HFHOS Page 26 of 28
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Transportation Research Center Inc.

HIII 5th  Serial No. DH1659 Certification No. 5-2

Test Parameter

Temperature

Relative Humidity

Peak Head Resultant Acceleration

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

Test meets specifications.
Condition: Used

Comments:
Head Skin S/N: DU2864

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

Report Number: DH1659 HFHO0S

Front Head Drop

Test Date: 8/22/2022

Specification
18.9-25.5°C
10-70 %
250-300 g
(-15)-15¢g

<10 %

with J211

Page 9 of 28

C-59

Test Results Pass

21.1°C Yes
67 % Yes
2740¢g Yes
-6.6¢g Yes
1.60 % Yes

08.22.2022 08:16:28 614 _L




Transportation Research Center Inc.

Front Head Drop
HIII 5th  Serial No. DH1659 Certification No. 5-2
Test Date: 8/22/2022

Head X-Axis Acceleration
50

J N Pl
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Filter Class: CFC_1000
Max: 3.4 g at 8.5 ms
Min: -228.5 g at 1.8 ms

Filter Class: CFC_1000
Max: 3.3 gat3.1 ms
Min: -6.6 g at 2.2 ms

Filter Class: CFC 1000
Max: 151.7 gat 1.8 ms
Min: -0.6 g at 7.4 ms

Filter Class: CFC 1000
Max: 274.0 g at 1.8 ms
Min: 0.0 g at -0.9 ms

Specification Source: CFR49 Part 572 Subpart O 08.22.2022 08:18:34 614 _L

with Polarity in accordance with J211

Report Number: DH1659 HFHO0S Page 10 of 28
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Transportation Research Center Inc.

Neck Flexion
HIII 5th  Serial No. DH1659 Certification No. 5-1
Test Date: 8/22/2022

Test Parameter Specification Test Results Pass
Temperature 20.6-22.2°C 20.9°C Yes
Relative Humidity 10-70 % 70 % Yes
Pendulum Velocity 6.89 - 7.13m/s 7.076 m/s Yes
Pendulum Integrated Velocity

Change at 10ms (-2.1)-(-2.5) m/s -2.30 m/s Yes
Pendulum Integrated Velocity

Change at 20ms (-4.0)- (-5.0) m/s -4.49 m/s Yes
Pendulum Integrated Velocity

Change at 30ms (-5.8)- (-7.0) m/s -6.48 m/s Yes
Total Head D-Plane Rotation -77)-(91)° -82.6° Yes
Total Neck Occipital Condyles Moment

Between -77° and -91° Rotation 69 - 83 N'm 77.3 N'm Yes

Total Neck Occipital Condyles Moment
Decay to 10 N'm 80 - 100 ms 89.0 ms Yes

Test meets specifications.

Condition: Used

Comments:
Neck S/N: EE9454

Specification Source: CFR49 Part 572 Subpart O 08.22.2022 08:58:40 1847 _L
with Polarity in accordance with J211

Report Number: DH1659 HFHO0S Page 11 of 28
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Acceleration [g]

-20

-25

-30

Transportation Research Center Inc.

Pendulum Acceleration

Neck Flexion
HIII 5th  Serial No. DH1659 Certification No. 5-1

Test Date: 8/22/2022

8

e

Filter Class: CFC 180
Max: 2.3 gat43.1 ms
Min: -28.9 gat 1.9 ms

v Vv

AA

40

80

" Pendulum Integrated Velocity Change

Velocity [m/s]

120
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™

%,

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

Report Number: DH1659 HFHO0S

30

Page 12 of 28
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160 200
Time [ms]
Filter Class: CFC 180
Max: 0.0 m/s at 0.0 ms
Min: -7.2 m/s at 36.3 ms

40 50
Time [ms]

08.22.2022 08:59:43 1847 _'\




Transportation Research Center Inc.

Neck Flexion
HIII 5th  Serial No. DH1659 Certification No. 5-1
Test Date: 8/22/2022

Pot Rotation at the Base of Neck

= 30 Filter Class: CFC_60
7 ] Max:23.9°at 187.0 ms
§ 20 . R
5 Min: -38.6 ®at 60.1 ms
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Specification Source: CFR49 Part 572 Subpart O 08.22.2022 08:59:43 1847 Bc
with Polarity in accordance with J211
Report Number: DH1659 HFHO0S Page 13 of 28
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Transportation Research Center Inc.

Neck Flexion
HIII 5th  Serial No. DH1659 Certification No. 5-1
Test Date: 8/22/2022

Neck Force (X)
= 200 Filter Class: CFC_1000
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Specification Source: CFR49 Part 572 Subpart O 08.22.2022 08:59:44 1847 _Lc
with Polarity in accordance with J211
Report Number: DH1659 HFHO0S Page 14 of 28
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Transportation Research Center Inc.

Neck Extension
HIII 5th  Serial No. DH1659 Certification No. 5-1
Test Date: 8/22/2022

Test Parameter Specification Test Results Pass
Temperature 20.6-22.2°C 21.2°C Yes
Relative Humidity 10-70 % 67 % Yes
Pendulum Velocity (-5.95)- (-6.19) m/s -6.049 m/s Yes
Pendulum Integrated Velocity

Change at 10ms 1.5-19m/s 1.84 m/s Yes
Pendulum Integrated Velocity

Change at 20ms 3.1-39m/s 3.63m/s Yes
Pendulum Integrated Velocity

Change at 30ms 4.6 -5.6m/s 5.25m/s Yes
Total Head D-Plane Rotation 99-114° 112.0° Yes
Total Neck Occipital Condyles Moment

Between 99° and 114° Rotation (-53) - (-65) N'm -56.6 N'm Yes

Total Neck Occipital Condyles Moment
Decay to -10 N'm 94 - 114 ms 103.8 ms Yes

Test meets specifications.

Condition: Used

Comments:
Neck S/N: EE9454

Specification Source: CFR49 Part 572 Subpart O 08.22.2022 09:50:17 2003 _L
with Polarity in accordance with J211

Report Number: DH1659 HFHO0S Page 15 of 28
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25

20

Acceleration [g]

Transportation Research Center Inc.

Neck Extension

HIII 5th  Serial No. DH1659 Certification No. 5-1
Test Date: 8/22/2022

Pendulum Acceleration

Filter Class: CFC 180
Max:22.1 gat 1.7 ms
Min: -4.3 g at 44.4 ms
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/,/"\N\,

. Pendulum Integrated Velocity Change
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160 200
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Filter Class: CFC 180
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Min: 0.0 m/s at 0.0 ms
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Specification Source: CFR49 Part 572 Subpart O

with Polarity in accordance with J211

Report Number: DH1659 HFHO0S Page 16 of 28
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Transportation Research Center Inc.

Neck Extension
HIII 5th  Serial No. DH1659 Certification No. 5-1
Test Date: 8/22/2022

Pot Rotation at the Base of Neck

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

Report Number: DH1659 HFHO0S
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Page 17 of 28
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160
Time [ms]

200

Filter Class: CFC_60
Max: 42.0 °at 73.8 ms
Min: -16.3 °at 199.9 ms

Filter Class: CFC_60
Max: 70.4 °at 78.5 ms
Min: -22.2 °at 199.9 ms

Filter Class: CFC 60
Max: 112.0 ° at 76.4 ms
Min: -38.5 °at 199.9 ms

08.22.2022 09:50:58 2003 _L




Transportation Research Center Inc.

Neck Extension
HIII 5th  Serial No. DH1659 Certification No. 5-1
Test Date: 8/22/2022

Neck Force (X)
500 Filter Class: CFC_1000
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Specification Source: CFR49 Part 572 Subpart O 08.22.2022 09:50:59 2003 _L
with Polarity in accordance with J211

Report Number: DH1659 HFHO0S Page 18 of 28
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Transportation Research Center Inc.

Front Thorax
HIII 5th  Serial No. DH1659 Certification No. 5-3
Test Date: 8/19/2022

Test Parameter Specification Test Results Pass
Temperature 20.6-22.2°C 21.5°C Yes
Relative Humidity 10-70 % 67 % Yes
Probe Velocity 6.59 - 6.83 m/s 6.830 m/s Yes
Probe Force Peak Between 50.0 mm

and 58.0 mm Chest Deflection (-3,900) - (-4,400) N -4,261.6 N Yes
Probe Force Peak Between 18.0 mm

and 50.0 mm Chest Deflection >= (-4,600) N -4,437.6 N Yes
Maximum Chest Compression (-50) - (-58) mm -50.3 mm Yes
Internal Hysteresis 69 - 85 % 75.6 % Yes

Test meets specifications.

Condition: Used

Comments:
Jacket S/N: EE8365
Ribset S/N: EA4110

Specification Source: CFR49 Part 572 Subpart O 08.19.2022 10:19:33 477 _L

with Polarity in accordance with J211

Report Number: DH1659 HFHO0S Page 19 of 28
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Transportation Research Center Inc.

Front Thorax

HIII 5th  Serial No. DH1659 Certification No. 5-3

Pendulum Acceleration

5

Test Date: 8/19/2022
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Specification Source: CFR49 Part 572 Subpart O
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20, 0
Distance [mm]

with Polarity in accordance with J211

Report Number: DH1659 HFHO0S
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Filter Class: CFC 180
Max: 0.1 g at 83.8 ms
Min: -32.4 g at 16.7 ms

Filter Class: CFC 180
Max: 8.1 N at 83.8 ms
Min: -4,437.6 N at 16.7 ms

Filter Class: CFC 600
Max: 0.0 mm at -2.6 ms
Min: -50.3 mm at 21.0 ms

Filter Class: CFC 180
Max: 8.1 N at -5.4 mm
Min: -4,437.6 N at -47.5 mm

08.19.2022 10:21:01 477 _L




Transportation Research Center Inc.
Hybrid III Small Female Torso Flexion

E——
Customer: NHTSA
Serial Number: DH1659 Date: 8/19/2022
Test Number: 1 Time: 11:13
TEST PARAMETER SPECIFICATION TEST RESULTS
Temperature 189 - 256 2111, °C Pass
Humidity 10 - 70 69 % Pass
Average Angular Rate 0.5 - 1.5 0.89 degfsec Pass
Initial Angle 0 - 20 13.49  deg Pass
Peak Force at45.24° 320 - 390 36553 N Pass
Final Angle -8 - 3 4.38 deg Pass
Force Plot
450
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- /A\
300 /
~ 250
Z
[¥]
5
B 200 /
150 /
100 /
50
0 10 20 30 40 50 60
Time (sec)
Components: C omments:
Jacket S/N: EE8385
Abdomen S/N: EE8393
Lumbar S/N: DG9121
Repott Nutaber: DH1659_HFHOS Page 21 of 28
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Transportation Research Center Inc.

Left Knee Femur Response Test
HIII 5th  Serial No. DH1659 Certification No. 5-6
Test Date: 8/19/2022

Test Parameter Specification Test Results Pass
Temperature 18.9-25.6°C 20.7°C Yes
Relative Humidity 10-70 % 60 % Yes
Probe Velocity 2.07-2.13m/s 2.071 m/s Yes
Peak Femur Force (-3,450) - (-4,060) N -4,004.7 N Yes

Test meets specifications.

Condition: Used

Comments:
Left Knee Skin S/N: ED6729

Specification Source: CFR49 Part 572 Subpart O 08.19.2022 16:51:37 1756 _L

with Polarity in accordance with J211

Report Number: DH1659 HFHO0S Page 22 of 28
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Transportation Research Center Inc.

Left Knee Femur Response Test
HIII 5th  Serial No. DH1659 Certification No. 5-6
Test Date: 8/19/2022

Pendulum Acceleration
= % Filter Class: CFC_600
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Specification Source: CFR49 Part 572 Subpart O 08.19.2022 16:53:08 1756 _L

with Polarity in accordance with J211

Report Number: DH1659 HFHO0S Page 23 of 28
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Transportation Research Center Inc.

Right Knee Femur Response Test
HIII 5th  Serial No. DH1659 Certification No. 5-2
Test Date: 8/19/2022

Test Parameter Specification Test Results Pass
Temperature 18.9-25.6°C 21.3°C Yes
Relative Humidity 10-70 % 63 % Yes
Probe Velocity 2.07-2.13m/s 2.097 m/s Yes
Peak Femur Force (-3,450) - (-4,060) N -4,038.3 N Yes

Test meets specifications.
Condition: Used

Comments:
Right Knee Skin S/N: EC5852

Specification Source: CFR49 Part 572 Subpart O 08.19.2022 17:03:44 1737 _L

with Polarity in accordance with J211

Report Number: DH1659 HFHO0S Page 24 of 28
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Transportation Research Center Inc.

Right Knee Femur Response Test
HIII 5th  Serial No. DH1659 Certification No. 5-2
Test Date: 8/19/2022

Pendulum Acceleration
= % Filter Class: CFC_600
g Max: 0.9 g at 8.8 ms
g Min: -137.7 g at 2.3 ms
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Specification Source: CFR49 Part 572 Subpart O 08.19.2022 17:04:41 1737 _L

with Polarity in accordance with J211

Report Number: DH1659 HFHO0S Page 25 of 28
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APPENDIX D
TEST EQUIPMENT AND INSTRUMENTATION CALIBRATION

D-1



TABLE 1 — Driver Dummy Instrumentation

Hybrid 111 50th S/N 037

Instrumentation Axis/Location Serial Calibration

Manufacturer

Number Date

X T10650 Endevco 28-Jul-2022
Primary Y P94650 Endevco 28-Jul-2022
Head Accelerometers Z P94622 Endevco 28-Jul-2022
X P94431 Endevco 28-Jul-2022
Redundant Y P94487 Endevco 28-Jul-2022
Z P94645 Endevco 28-Jul-2022
X ARS10787 DTS 15-Mar-2022
Head Angular Rate Sensors Y ARS10789 DTS 15-Mar-2022
Z ARS10793 DTS 15-Mar-2022
Upper Neck Load Cell ,\;))2 Il\:/l\:(Fl\ﬁZ 2021 Humanetics | 21-Feb-2022
X P97714 Endevco 28-Jul-2022
Primary Y P61255 Endevco 28-Jul-2022
Chest Accelerometers Z P45008 Endevco 28-Jul-2022
X P91177 Endevco 28-Jul-2022
Redundant Y P94570 Endevco 28-Jul-2022
Z P91172 Endevco 28-Jul-2022
Chest Potentiometer X CST037 Servo 23-Feb-2022
X T11801 Endevco 28-Jul-2022
Pelvis Accelerometers Y P91876 Endevco 28-Jul-2022
Z T11390 Endevco 28-Jul-2022
Left Primary Z DI4215-FZ1 Denton 22-Feb-2022
Femur Load Redundant Z DI14215-FZ2 Denton 22-Feb-2022
Cells Right Primary yA DI4216-FZ1 Denton 22-Feb-2022
Redundant Z DI14216-FZ2 Denton 22-Feb-2022
Left Upper MX, MY, FZ 3643-94 Denton 22-Feb-2022
Tibia Load Lower MX, MY, FZ 3644-370 Denton 21-Feb-2022
Cells Right Upper MX, MY, FZ 3643-413 Denton 22-Feb-2022
Lower MX, MY, FZ 3644-401 Denton 22-Feb-2022
Rear X P90848 Endevco 28-Jul-2022
Left Z P91498 Endevco 28-Jul-2022
Foot Front Z P90841 Endevco 28-Jul-2022
Accelerometers Rear X P93467 Endevco 28-Jul-2022
Right Z P97619 Endevco 28-Jul-2022
Front Z P94523 Endevco 28-Jul-2022
Lap N/A R141CC | Merourement | o3 Aug-2022

Seat Belt Load Cells Me%surement
Shoulder N/A N100EA L 03-Aug-2022

Specialties




TABLE 2 — Front Passenger Dummy Instrumentation

Hybrid 111 5th S/N DH1659

Instrumentation Axis/Location Serial Calibration

Manufacturer

Number Date

X P44972 Endevco 27-Jul-2022
Primary Y T11806 Endevco 27-Jul-2022
Head Accelerometers Z P69062 Endevco 27-Jul-2022
X T11046 Endevco 27-Jul-2022
Redundant Y P97525 Endevco 27-Jul-2022
Z P73228 Endevco 27-Jul-2022
X ARS4731 DTS 15-Mar-2022
Head Angular Rate Sensors Y ARSA4735 DTS 15-Mar-2022
Z ARS6644 DTS 15-Mar-2022
Upper Neck Load Cell ,\;))2 Il\:/l\:(Fl\ﬁZ 1874 Denton 17-Feb-2022
X P80855 Endevco 27-Jul-2022
Primary Y P97544 Endevco 27-Jul-2022
Chest Accelerometers Z P57791 Endevco 27-Jul-2022
X P73221 Endevco 27-Jul-2022
Redundant Y T11872 Endevco 27-Jul-2022
Z T16784 Endevco 27-Jul-2022
Chest Potentiometer X CST3410 Servo 27-Jul-2022
X P91969 Endevco 27-Jul-2022
Pelvis Accelerometers Y P91958 Endevco 27-Jul-2022
Z P80721 Endevco 27-Jul-2022
Left Primary Z DT0997-FZ1 Denton 17-Feb-2022
Femur Load Redundant Z DT0997-FZ2 Denton 17-Feb-2022
Cells Right Primary yA DS4140-FZ1 Denton 17-Feb-2022
Redundant Z DS4140-Fz2 Denton 17-Feb-2022
Left Upper MX, MY, FZ 3643-92 Denton 18-Feb-2022
Tibia Load Lower MX, MY, FZ 3644-92 Denton 18-Feb-2022
Cells Right Upper MX, MY, FZ 3643-484 Denton 18-Feb-2022
Lower MX, MY, FZ 3644-369 Denton 21-Feb-2022
Rear X P90866 Endevco 27-Jul-2022
Left Z T11816 Endevco 27-Jul-2022
Foot Front Z P97890 Endevco 27-Jul-2022
Accelerometers Rear X P97640 Endevco 27-Jul-2022
Right Z P91471 Endevco 27-Jul-2022
Front Z P91907 Endevco 27-Jul-2022
Lap N/A R141C8 Msessgi;el??eesnt 03-Aug-2022

Seat Belt Load Cells Measurement
Shoulder N/A N100EC . 03-Aug-2022

Specialties




TABLE 3 — Vehicle Instrumentation

Instrumentation AXis Serial Manufacturer Calibration
Number Date
X | A37g3os | Measurement | oy \ 2022
i Specialties
Primary Measurement
Left Z A400097 L 31-Mar-2022
Specialties
Redundant | X | Adoo114 | Measurement oy ypor 2022
Crossmember/Rear Specialties
Seat Accelerometers X A378330 Measu_rement 4-Apr-2022
i Specialties
Primary Measurement
Right Z A378329 L 4-Apr-2022
Specialties
Redundant | X | A3g1gs7 | Measurement oy ypor 2022
Specialties
Top x | A3siggg | Measurement | o) 4o 5022
. Specialties
Engine Accelerometers Measurement
Bottom X A367452 L 31-Mar-2022
Specialties




