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SECTION 1
PURPOSE AND SUMMARY OF TEST

PURPOSE

This moving deformable barrier side impact test was conducted as part of the MY 2019 214
Side Impact Protection Compliance Test Program, sponsored by the National Highway Traffic
Safety Administration (NHTSA), under Contract No. DTNH22-17-D-00078. The purpose of this
test was to evaluate side impact protection in a 2019 Hyundai Veloster four door hatchback.
The side impact test was conducted in accordance with the Office of Vehicle Safety
Compliance’s Laboratory Test Procedure, TP-214D-09 dated September 2012.

SUMMARY

A 2019 Hyundai Veloster four door hatchback was impacted on the left side by a Moving
Deformable Barrier (MDB) which was moving forward in a 27° crabbed position to the tow road
guidance system at a velocity of 52.68 kph (32.73 mph). The target vehicle was stationary and
was positioned at an angle of 63° to the line of forward motion. The side impact test was
conducted by the Calspan Corporation’s Transportation Test Operations Center in Buffalo, New
York on December 14, 2018. Pre-test and post test photographs of the test vehicle, the MDB
and test dummies are included in this report.

Test dummies were place in both the driver and left rear designated seating postions according
to instructions specified in the OVSC Test Procedure data September 2012. The side impact
event was documented by 9 cameras. Camera locations and other pertinent camera information

are included in this report.

The ES2re male dummy was instrumented with triaxial accelerometer packs located in the
head, three rib displacement transducers located in the chest, three load cells located in the

abdomen and a load cell located in the pubic symphysis.
The SID-lIs female dummy for this test was a ballast dummy and was not instrumented. A

summary of each dummy’s configuration and performance verification test data has been

included in this report along with the dummy response traces.
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Injury readings for the dummies were recorded as follows:

INJURY READINGS

_ ES-2r_e _ Units Max. Allowable Measured Pass/Fail

Injury Criteria IARV Value
HIC | ] 1000 187.782 Pass
Upper Rib Deflection mm 12.711 Pass
Mid Rib Deflection mm 44 15.622 Pass
Lower Rib Deflection mm 19.917 Pass
Abdominal Load (front) N 148.203
Abdominal Load (mid) N 304.222
Abdominal Load (rear) N 370.935
Sum of Abdomen Forces N 2500 799.864 Pass
Pubic Symphysis N 6000 1788.634 Pass
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SECTION 2

OCCUPANT AND VEHICLE INFORMATION

Test Vehicle Information and Options

General Test and Vehicle Parameter Data

Seat and Seat Belt Adjustment Data

Fuel Systems and Steering Wheel Position Data
Dummy Longitudinal Clearance Dimensions
Dummy Lateral Clearance Dimensions

High Speed Camera Locations

Test Vehicle Accelerometer Locations

Test Vehicle Accelerometer Data Summary
MDB Accelerometer Locations and Data Summary
MDB Summary of Results

Dummy Injury Response Data for ES-2re
Dummy Injury Response Data for SID-IIs

Post Test Observations

Vehicle Pre-test and Post-test Measurements
Exterior Crush Measurements

Vehicle Exterior Crush Profiles

Exterior Static Crush for Impactor Face

Temperature and Humidity Trace
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DATA SHEET NO. 1
TEST VEHICLE INFORMATION AND OPTIONS

Test Vehicle: 2019 Hyundai Veloster Four Door Hatchback NHTSA No.: C20194204
Test Facility: Calspan Test Date: 12/14/2018
TEST VEHICLE INFORMATION AND OPTIONS
Make Hyundai Anti-Lock Brakes (ABS) Yes
Model Veloster All-Wheel Drive (AWD) No
Body Style 4 Door Hatchback Traction Control System (TCS) Yes
VIN KMHTG6AF6KU005788 Electric Stability Control (ECS) Yes
Body Color Black Side Curtain Airbags Yes
Engine Displacement (L) 2.0 Torso Airbags — Front Seats Yes
Type/No. Cylinders 14 Torso Airbags — Rear Seats No
Engine Placement Transverse Combination/Head Torso Bag No
Transmission Type Automatic Pelvic Airbag — Front Seats No
Transmission Speeds 6-Speed Pelvis Airbag — Rear Seats No
Overdrive Yes Knee Airbag — Driver No
Final Drive Front Wheel Drive Knee Airbag — Front Passenger No
Odometer Reading 80 miles Seat Belt Pretensioners — Front Seats Yes
Seat Belt Pretensioners — Rear Seats No
Seat Belt Load Limiter — Front Seats Yes
Seat Belt Load Limiter — Rear Seats No
Tire Pressure Monitoring System (TPMS) Yes
Tilt Steering Wheel Yes
Automatic Door Locks (ADL) Yes
Power Window Auto-reverse No
Power Seats No

DATA FROM CERTIFICATION LABEL

Manufactured By Hyundai Motor Company GVWR (kg) 1700
Date of Manufacture APR/27/18 GAWR Front (kg) 990
Vehicle Type Passenger Car GAWR Rear (kg) 820

VEHICLE SEATING AND CAPACITY WEIGHT DATA
Measured Parameter Front Rear Third

Type of Seats (Bench or Bucket) Bucket Split Bench N/A
Designated Seating Capacity (DSC) 2 2
Capacity Weight (VCW) (kg)
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Test Vehicle:
Test Facility:

DATA SHEET NO. 1 (continued)
VEHICLE TIRE INFORMATION

2019 Hyundai Veloster Four Door Hatchback

Calspan

VEHICLE TIRE INFORMATION

NHTSA No.:
Test Date:

C20194204

12/14/2018

Collected for year, make, model, & VIN, all items circled in red, tire manufacturer and tire name.

Tiew ply
campasitian
and malerials
usad

readwear, traction
and temperature grades

load limit

U5, DOT sataty
atanoerd code

~4
<

c9/%2" :

Rato of reight T8

wilth(sepect o)

TIRE SIDEWALL INFORMATION

Tire Placard Front Rear
Recommended Cold Pressure (kPa) 230 230
Recommended Tire Size P215/45R17 P215/45R17
Tire Sidewall Front Rear
Maximum Tire Pressure (kPa) 300 300
Tire Size on Vehicle P215/45R17 P215/45R17
Tire Manufacturer Model Kumho Kumho
Tire Name Solus Solus
Tire Type All Weather All Weather
Tire Width 215 215
Aspect Ratio 45 45
Radial Yes Yes
Wheel Diameter 17 in 17 in
Load Index/Speed Symbol 87H 87H
Treadwear 500 500
Traction Grade A A
Temperature Grade A A
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DATA SHEET NO. 2
GENERAL TEST AND VEHICLE PARAMETER DATA

Test Vehicle: 2019 Hyundai Veloster Four Door Hatchback NHTSA No.: C20194204
Test Facility: Calspan Test Date: 12/14/2018
TIRE PRESSURES
Units LF RF LR RR
As Delivered kPa 220 220 220 220
As Tested kPa 230 230 230 230
TEST VEHICLE AXLE WEIGHTS
Units As Delivered (UVW) Fully Loaded As Tested
Front Rear Total Front Rear Total Front Rear Total
Left kg 384 242 h 420 320 I- 427 305 h
Right | kg 382 230 | | 399 275 || 386 284 |
Ratio % 62 38 || ss 42 || ss 42
Totals kg 766 472 | 1238 | 819 505 | 1414 | 813 589 1402
TEST VEHICLE TARGET WEIGHT (TVTW) CALCULATION
Measured Parameter Units Value
As Delivered Weight (UVW) kg 1238 (A)
Weight of 2 P572 ATDs kg 127 (B)
Rated Cargo / Luggage Weight (RCLW) kg 44.8 (©)
Calculated Vehicle Target Weight (TVTW) kg 1409.8 (A+B+C)
TEST VEHICLE ATTITUDES AND CG
Distance
Wheel Opening (grd to ref. point a?nor:}/f wheel opening in Difference
Location mm
Fully Loaded As Tested (mm) Reqtlj\?r?eer;sen e
Left Front 673 674 1 Yes
Right Front 681 678 3 Yes
Left Rear 672 667 5 Yes
Right Rear 663 663 0 Yes

*** The “As Tested” vehicle attitude measurements must be equal to or within + 10mm of the “Fully Loaded” vehicle attitude
measurements at each wheel well. Indicate “Yes” or “No” for “Meets Requirements”.

MDB IMPACT POINT DATA

Measured Parameter

Distance (mm)

‘ Met Requirement \

Test Vehicle Wheelbase 2651
Target Vertical Impact Reference Line Aft of Front Axle 385 Yes
Actual Impact Point Location (fore-aft, above — below) +8 /-3 Yes

Note: Fore or above the target impact point is positive (+). Aft or below the target impact point is negative (-)
WEIGHT OF BALLAST AND VEHICLE COMPONENTS REMOVED TO MEET TVTW

Component Description Weight (kg)
Front & Rear Facias 13
Trunk carpeting, spare tire, tail light 10
Non struck side windows 6
Ballast (if any) 0
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DATA SHEET NO. 3
SEAT AND SEAT BELT ANCHORAGE ADJUSTMENT DATA

Test Vehicle: 2019 Hyundai Veloster Four Door Hatchback NHTSA No.: C20194204
Test Facility: Calspan Test Date: 12/14/2018
SEAT BACK ANGLE ADJUSTMENT ok

The driver's seat back is positioned to the manufacturer's designated design Ui ' jf
angle. The front center and front passenger's seat backs are positioned in a o I .
similar manner as the driver's seat back. The struck side rear seat back is S

positioned such that the dummy's head is level. The rear center and non-
struck side rear outboard seat backs are positioned in a similar manner as the ‘ o
struck-side rear seat back. -

FROMNT SEAT ASSEMBLY

| 3ea1 Swsnken -

Test Position from

Total Seat Back Angle Range Most Upright

Seat
Degrees Detents* Degrees Detents*
Driver Seat w/Seated Dummy 60.1 N/A 20.4* 7
Passenger w/Seated Dummy 60.1 N/A 20.4* 7

*Measured on seat back per Form 1

SEAT POSITIONING
The driver’s seat, front center seat (if applicable), and right front passenger’s seat should be set to the mid-
track, lowest, mid-angle position. The struck-side rear passenger’s seat, rear center seat, and non-struck side
rear passengers’ seats should be set to the rear-most, lowest, mid-angle position.

SEAT HEIGHT AND ANGLE

AsS'I(':eslt_ed AsS'Ic':eslged SCRP SCRP Height (mm)
Seat Angle (Mld) Helght Helght Rearmost Mid-Fore / Forward-
Position
(o) (mm) Aft Most
Max - - -
Driver Seat 16.95 8 Mid 0 8 16
Min - - -
Front Max
Passenger 18.3 .NOt Mid
’ Adjustable :
Seat Min
SEAT FORE / AFT POSITION
Test Position from Forward
Seat Total Fore / Aft Travel most Position
mm Detents* mm Detents*
Driver Seat 240 61 (0-60) 120 30
Front Passenger Seat 224 59 (0-58) 112 28

SEAT BELT ANCHORAGE ADJUSTMENT

Seat Total # of Positions Placed in Position #
Driver Seat Fixed Fixed
HEAD RESTRAINT ADJUSTMENT
Seat Total # of Positions Placed in Position #
Driver Seat Fixed Fixed
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DATA SHEET NO. 4

FUEL SYSTEMS AND STEERING WHEEL POSITION DATA

Test Vehicle: 2019 Hyundai Veloster Four Door Hatchback

Test Facility: ~ Calspan

STEERING COLUMN ADJUSTMENT

NHTSA No.: C20194204
Test Date: 12/14/2018

Steering wheel and column adjustments are made so that the steering wheel hub is at the center of
its geometric locus it describes when it moves through its full range of motion.

Degrees Fore / Aft Position (mm)
Lowermost — Position 1 19.3 0
Geometric Center — Position 2 21.75 25
Uppermost — Position 3 24.2 50
Telescoping Steering Wheel Travel 50
Test Position 21.8 25
FUEL PUMP

Describe the fuel pump type, details about how it operates,

and the location of the fuel filler neck.

The vehicle is equipped with an electric fuel pump.

The fuel filler neck is on the left side of the vehicle.

The pump creates positive pressure in the fuel lines,

pushing the gasoline to the engine. See form 1 for

more information.

Fuel Line \ Filler Neck Volume

Vapor Volume

Unusable Capacity

STEERIGE COLUIAN ASSCIHOLY

Filler Cap

VEHICLE FUEL TANK ASSEMBLY

FUEL TANK CAPACITY DATA

Description Liters
Usable Capacity - seeForm No. 1 49.9
Usable Capacity - see Owner’s Manual 49.9
92-94% of Usable Capacity 45.9 - 46.9
Actual Amount of Solvent Used in Test 46.4
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Test Vehicle:
Test Facility:

DUMMY LONGITUDINAL CLEARANCE DIMENSIONS

DATA SHEET NO. 5

2019 Hyundai Veloster Four Door Hatchback

Calspan

NHTSA No.:
Test Date:

DUMMY LONGITUDINAL CLEARANCE DIMENSION INFORMATION

C20194204

12/14/2018

ES2-re SID-lIs
Code Pass. Code Description
HH Header to Header
HW Header to Windshield
HZ HZ Head to Roof Liner
NR NB Nose to Rim/Seat Back
CD CB Chest to Dash/Seat Back
CS _ Chest to Steering Wheel
KD(L)/KDA(L)° KB(L)/KBA(L)° | Left Knee to Dash/Seat Back
KD(R)/KDA(R)® KB(R)/KBA(R)° | Right Knee to Dash/Seat Back
PA° PA° Pelvic Tilt Angle
PHX PHX Hip Point to Striker (X-Axis)
PHZz PHZ Hip Point to Striker (Z-Axis)

Note: For this test, an un-instrumented SID-Il ATD was used as ballast and measurements were not taken
per NHTSA COR’s request.
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DATA SHEET NO. 6
DUMMY LATERAL CLEARANCE DIMENSIONS

Test Vehicle: 2019 Hyundai Veloster Four Door Hatchback NHTSA No.. C20194204
Test Facility: Calspan Test Date: 12/14/2018

FRONT VIEW OF DUMMY

DUMMY LATERAL CLEARANCE DIMENSION INFORMATION

Code | Measurement Description | Units Front Occupant Rear Occupant
HR | Head To Side Header mm 190 N/A
HS | Head to Side Window mm 320 N/A
AD | Arm to Door mm 98 N/A
HD | Hip Point to Door mm 150 N/A

Note: For this test, an un-instrumented SID-Il ATD was used as ballast and measurements were not taken
per NHTSA COR’s request.
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DATA SHEET NO. 7
LOCATION OF CAMERAS

Test Vehicle: 2019 Hyundai Veloster Four Door Hatchback NHTSA No.: C20194204
Test Facility: ~ Calspan Test Date: 12/14/2018
-
-
et
CAMERA LOCATIONS AND DATA
Coordinates (mm) Lens Operating
No. Camera View Length Frame
X Y Z (mm) Rate (fps)
1 Overhead Overall 254 1421 9370 12.5 1000
2 Overhead Close-up 0 854 9370 35 1000
3 Impact Point Close-up 25 1000
4 Centerline of Impact (MDB) 8 1000
5 Right Side View 0 7767 1135 24 1000
6 Left Side View -3053 -5195 1260 24 1000
7 Front Seat Occupant- o5
Frontal View (OB) 1000
8 Front Seat Occupant-Side 3
View (OB) 1000
9 Rear Passenger-Side View 3
(OB) 1000
10 Real-time Coverage Zoom 60

Notes: Reference: Impact Point projected to Ground
+X = To Front of MDB, +Y = To Right of MDB, +Z = Down
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DATA SHEET NO. 8
TEST VEHICLE ACCELEROMETER LOCATIONS

Test Vehicle: 2019 Hyundai Veloster Four Door Hatchback NHTSA No.: C20194204
Test Facility: Calspan Test Date: 12/14/2018

LEFT SIDE VIEW

-?. T 5 i

TEST VEHICLE ACCELEROMETER LOCATIONS

No. Accelerometer Location Coordinates (mm)
X Y Z
1 Left (or Rt.) Sill at Front Seat 2567 -681 304
2 Left (or Rt.) Sill at Rear Seat 1637 -672 299
3 Rear Floorpan Above Axle 921 75 104
4 Right Sill at Rear Door 1607 678 308
5 Right Sill at Front Door 2563 679 307
6 Left (or Rt.) Rear Occ. Compartment 1722 376 382
7 Left (or Rt.) B-Post Lower 1618 -676 184
8 Left (or Rt.) B-Post Middle 1597 -678 -66
9 Left (or Rt.) A-Post Lower 2887 -659 289
10 Left (or Rt.) A-Post Middle 2911 -652 67
11 | Front Seat Track 1968 -565 334
12 Rear Seat Track or Structure 1555 -366 203
13 | Vehicle CG 2122 34 167
Reference: X — Rear surface of vehicle (+ forward)

Y — Vehicle centerline (+ to right)
Z — Ground plane (+ down)
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Test Vehicle:

DATA SHEET NO. 9
TEST VEHICLE ACCELEROMETER DATA SUMMARY

2019 Hyundai Veloster Four Door Hatchback

Test Facility: ~ Calspan

NHTSA No.:
Test Date:

C20194204
12/14/2018

Loc o . Peak Values (g’s)

No. REsEie 2GS || Sl Max Time (ms) Min Time (ms)

X g 4.39 23.65 -5.71 14.15

. Y g 27.24 6.60 -3.00 71.60

1 | Left (or Rt.) Sill at Front Seat Z g 5 07 60.40 710 1245

Resultant 28.08 6.65 0 -40.50

X g 5.41 23.95 -6.09 14.40

. Y g 27.43 29.80 -4.09 61.25

2 | Left (or Rt.) Sill at Rear Seat Z g 553 5730 1221 17.95

Resultant 27.65 29.70 0 -26.55

X g 4.37 48.90 -5.85 16.75

Y g 27.74 29.20 -3.22 76.00

3 | Rear Floorpan Above Axle Z g 1234 935 895 14.45

Resultant 27.85 29.45 0 -12.35

4 | Left (or Rt.) Sill at Rear Door Y g 64.78 7.40 -2.20 94.00

5 | Left (or Rt.) Sill at Front Door Y g 42.45 10.40 -4.73 14.65

g | Left(or Rt) Rear Occ. Y g 27.17 30.35 -6.22 61.50

Compartment

7 | Left (or Rt.) B-Post Lower Y g 329.06 7.15 -166.47 11.15

8 | Left (or Rt.) B-Post Middle Y g 179.70 6.50 -94.96 30.25

9 | Left (or Rt.) A-Post Lower Y g 75.05 13.80 -30.51 17.55

10 | Left (or Rt.) A-Post Middle Y g 87.05 13.80 -37.70 22.50

11 | Front Seat Track Y g 35.23 11.40 -3.22 82.60

12 | Rear Seat Track or Structure Y g 30.75 29.80 -4.14 76.55

X g 5.37 22.80 -7.82 29.55

. Y g 39.80 42.40 -9.91 197.10

13 | Vehicle CG Z g 17.93 36.65 -10.97 16.90

Resultant 40.78 42.10 0 -31.15
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Test Vehicle:
Test Facility:

MDB ACCELEROMETER LOCATION DATA SUMMARY

DATA SHEET NO. 10

2019 Hyundai Veloster Four Door Hatchback

Calspan

NHTSA No.:
Test Date:

C20194204
12/14/2018

Loc L . Peak Values (g’s)
No. el gilehs Axes | Units Max Time (ms) Min Time (ms)
X g 1.55 300 -20.39 31.15
Y g 2.66 54.70 -5.33 28.75
1 [MDBCG Z g 21.78 49.30 -21.20 41.45
Resultant 27.44 41.50 0.04 -36.55
X d 1.36 75.45 -21.05 29.25
2 | MDB Rear Y g 4.57 25.40 -2.12 56.45
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DATA SHEET NO. 11
MDB SUMMARY OF RESULTS

Test Vehicle: 2019 Hyundai Veloster Four Door Hatchback NHTSA No.: C20194204
Test Facility: Calspan Test Date: 12/14/2018

MDB SPECIFICATIONS

Measurement Description Requirement Value
Overall Width of Framework Carriage 1241 — 1261 1,250
Overall Length Including Honeycomb Frame 4140 — 3990 4,120
Wheelbase of Framework Carriage 2566 — 2616 2,600
CG Location Aft of Front Axle 1,120
MDB Front Axle Weight 764
MDB Rear Axle Weight 594
MDB Total Weight 1356.5 — 1365.5 1358
SPEED AND ANGLE AT IMPACT DATA
Measured Parameter Units Requirement Value
Trap No. 1 Velocity (Primary) km/h 52.10to 53.70 52.68
Trap No. 2 Velocity (Redundant) km/h 52.10 to 53.70 52.68
MDB CL to Target Vehicle CL degrees 88.5t091.5 90.0

MAXIMUM STATIC CRUSH OF HONEYCOMB IMPACT FACE

Vertical Location From Centerline :
Heiaht Dist Maximum Crush
Row Description €9 Istance Direction (mm)

(mm) (mm)

A Center of Bumper 432 800 Left 150

B | Top of Bumper 533 700 Left 89

C | Mid-Level 686 800 Left 109

D | Top of Stack 813 800 Left 100

IMPACT POINT LOCATION DATA

Measured Parameter Units Tolerance Value
Horizontal Offset (+ forward / - mm +/- 50 +8
rearward) of Intended Impact Point

: +/- 20
Vertical Offset (- down / + up) mm of Intended Impact Point -3

2-13




Test Vehicle:
Test Facility:

DATA SHEET NO. 12

DUMMY INJURY RESPONSE DATA

(Subpart U, ES-2re)

2019 Hyundai Veloster Four Door Hatchback

Calspan

Dummy Serial No. DG5348

NHTSA No.:
Test Date:

C20194204
12/14/2018

Description Axes Positive Direction Negative Direction
P MAX | TIME (ms) MAX | TIME (ms)
HEAD ACCELERATION (g)
Longitudinal | X 6.79 173.65 -10.94 42.60
Lateral Y 45.51 47.10 -7.68 81.70
Vertical Z 13.24 17.55 -8.76 56.65
Resultant | N/A 45.85 47.05
HIC36 (11,1t2) | N/A 187.78 tl =37.50 t2 =59.35
THORAX DEFLECTION (mm)
Upper Rib Y 12.71 43.20 -2.79 19.35
Middle Rib Y 15.62 40.55 -0.20 264.35
Lower Rib Y 19.92 39.50 -0.13 280.60
ABDOMINAL FORCES (N)
Front Y 148.20 31.00 -2.712 10.800
Middle Y 304.22 25.00 25.0 -5.195
Rear Y 370.94 31.35 31.35 -2.882
SUM| N/A | 799.86 3110 [EE
PELVIS FORCES (N)
Pubic Symphysis| Yy | 125.880 | 131.0 | -1788.63 | 46.10
Reference: Positive Direction - Longitudinal (X) = forward
- Lateral (Y) = to right
- Vertical (Z2) = down
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Test Vehicle:
Test Facility:

DATA SHEET NO. 13

DUMMY INJURY RESPONSE DATA

(Subpart Vv, SIDIIs)

2019 Hyundai Veloster Four Door Hatchback

Calspan

Dummy Serial No. 224 — Ballast ATD

NHTSA No.:

Test Date:

C20194204
12/14/2018

Description Axes Positive Direction Negative Direction
P MAX | TIME (ms) MAX | TIME (ms)
HEAD ACCELERATION (g)
Longitudinal X NA NA NA NA
Lateral Y NA NA NA NA
Vertical Z NA NA NA NA
Resultant | N/A NA NA
HIC36 (11,1t2) | N/A NA tl = NA t2 = NA
LOWER SPINE (g)
Longitudinal X NA NA NA NA
Lateral Y NA NA NA NA
Vertical Z NA NA NA NA
Resultant | N/A NA NA NA NA
PELVIS FORCES (N)
Acetabular Y NA NA
lliac Y NA NA
Reference: Paositive Direction - Longitudinal (X) = forward
- Lateral (Y) = to right
- Vertical (2) = down

collected per NHTSA COR’s request.
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Note: For this test, an un-instrumented SID-Il ATD was used as ballast and injury response data was not



Test Vehicle:

DATA SHEET NO. 14
POST-TEST OBSERVATIONS

2019 Hyundai Veloster Four Door Hatchback

Test Facility: ~ Calspan

NHTSA No.:
Test Date:

C20194204
12/14/2018

TEST DUMMY INFORMATION AND CONTACT POINTS

Dummy Body Part

Front Occupant

Rear Occupant

Head Contact Side Header, Curtain Airbag & Headrest N/A
Upper Torso Contact Torso Air Bag & Seatback N/A
Lower Torso Contact Seatback N/A
Left Knee Contact Driver Door N/A
Right Knee Contact Left Knee N/A
POST-TEST DOOR PERFORMANCE

Description Front Rear

Left Side Doors Jammed Shut N/A

Right Side Doors

Remained Closed and Operational

Remained Closed and Operational

Hatch and Other Doors

Remained Closed and Operational

Remained Closed and Operational

Seat Movement

None

None

Seatback Failure

No

No

*Note: Description for door opening must be specific with the following three categories: Remained closed and operational,
opened/unlatched during the crash, or jammed shut. Sometimes the door is jammed and unlatched. If the door cannot be
opened, then note the door as jammed shut. If open, measurement must be taken for the width of the door opening (mm).

POST-TEST STRUCTURAL OBSERVATIONS

Critical Areas of
Performance

Observations and Conclusions

Pillar Performance

Remained in Good Condition

Sill Separation None
Windshield Damage None
Side Window Damage Driver Window Shattered
Other Notable Effects None

SUPPLEMENTAL RESTRAINT SYSTEM INFORMATION

Front Occupant

Rear Occupant

Other

NHTSA COR’s request.
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Restraint Type
Installed Deployed Installed Deployed
Frontal Airbag Yes No No N/A
Side Torso Airbag Yes Yes No N/A
Head Airbag No N/A No N/A
Curtain Airbag Yes Yes Yes Yes
Seat Belt Pretensioner Yes Yes No N/A

Note: For this test, an un-instrumented SID-1l ATD was used as ballast and observations were not taken per




Test Vehicle:
Test Facility:
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DATA SHEET NO. 15
VEHICLE PRE TEST AND POST TEST MEASUREMENTS

2019 Hyundai Veloster Four Door Hatchback

Calspan

LEFT SIDE VIEW

I / n.%- n'-iinn"-/‘

| llllllll.l*llillell AENEEEEEEEEESE

NHTSA No.:
Test Date:

C20194204
12/14/2018

VEHICLE PRE- AND POST-TEST MEASUREMENT INFORMATION

Code Description Pre-Test Post-Test Difference
A Vehicle Wheelbase 2650 2648 -2
B Front Axle to FSOV 852 858 6
C Rear Axle to RSOV 738 734 -4
D Total Length at Centerline 4242 4240 -2
E Front Bumper Thickness 105 105 0
F Front Bumper Bottom to Ground 414 413 -1
G Sill Height at Front Wheel Well 171 173 2
H Sill Height at Front Door Leading Edge 153 155 2
[ Sill Height at B-Pillar 159 152 -7
J1 Sill Height at Rear Wheel Well 175 184 9
J2 Pinch Weld Height at Rear Wheel Well 157 162 5
K Sill Height Aft of Rear Wheel Well 533 538 5
L Rear Bumper Thickness 70 70 0
M Rear Bumper Bottom to Ground 408 421 13
N Sill Height to Bottom of Front Window Sill 742 694 -48
0] Front Door Leading Edge to Impact CL 669 666 -3
P Rear Door Trailing Edge to Impact CL 637 634 -3
Q Front Window Opening 383 375 -8
R Right Side Length 4173 4176 3
S Left Side Length 4176 4171 -5
T Vehicle Width at B-Pillars 1785 1646 -139
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DATA SHEET NO. 16
TEST VEHICLE EXTERIOR CRUSH MEASUREMENTS

Test Vehicle: 2019 Hyundai Veloster Four Door Hatchback NHTSA No.: C20194204
Test Facility: Calspan Test Date: 12/14/2018
i ! ! i Level 5
=
- T a v > A A Level 4
— : : O\

s 4 e | Level 3
l —~ £ LS Level 2

g : g =
N B i‘( _ ) Level 1

! ! | ! r |
-1200 1050 —909 —TISB —600 450 300 —'IE-{: 0 150 0 430 &00 750 QIZID 1050 1200 1350 1500 1550 1800 'QIE-:I 2'I-]|: 2250 2400 2}55] 2%!][! 2750 2900 3020

All Measurements Shown in mm

MAXIMUM EXTERIOR CRUSH MEASUREMENTS

Level Measurerr_lent Units Height Above Maximgm Exterior Distance from
Description Ground Static Crush Impact
1 Sill Top mm 234 35 1200
2 Occupant Hip Point | mm 498 167 1650
3 Mid - Door mm 630 148 1650
4 Window Sill mm 930 98 1500
5 Window Top mm 1327 5 1350

NOTE: The above measurements should be taken along the vertical impact reference line. Vehicle
measurements forward of the vertical impact reference line are negative.
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VEHICLE EXTERIOR CRUSH PROFILES

DATA SHEET NO. 17

Test Vehicle: 2019 Hyundai Veloster Four Door Hatchback NHTSA No.. C20194204
Test Facility: Calspan Test Date: 12/14/2018
EXTERIOR CRUSH MEASUREMENTS AT EACH LEVEL
Pre-Test Post-Test Difference
1 2 3 4 5 1 2 3 4 5 1 2 3 4 5

-900
-750
-600
-450
-300
-150 898 899 -1

0 880 [ 895 | 895 | 772 876 | 871 | 881 | 773 4 24 14 -1

150 | 859 | 886 | 885 | 780 851 | 782 | 819 | 777 8 104 | 66 3
300 | 861 | 883 | 889 | 788 855 | 755 | 795 | 791 6 128 | 94 -3
450 [ 863 | 881 | 889 | 793 857 | 743 | 803 | 785 6 138 | 86 8
600 | 864 | 879 | 889 | 798 858 | 737 | 794 | 780 6 142 | 95 18
750 | 863 | 878 | 888 | 802 | 608 | 856 | 737 | 796 | 772 | 611 7 141 | 92 30 -3
900 | 861 | 879 | 886 | 806 | 619 | 842 | 734 | 789 | 763 | 620 | 19 | 145 | 97 43 -1
1050 | 859 | 879 | 884 | 808 | 620 | 825 | 732 | 787 | 752 | 618 | 34 | 147 | 97 56 2
1200 | 856 | 879 | 880 | 810 | 620 | 821 | 732 | 785 | 757 | 616 | 35 | 147 | 95 53 4
1350 | 854 | 878 | 876 | 811 | 617 | 823 | 729 | 775 | 760 | 612 | 31 | 149 | 101 51 5
1500 | 853 | 879 | 875 | 810 | 612 | 825 | 720 | 746 | 712 | 607 | 28 | 159 | 129 98 5
1650 | 850 | 880 | 878 | 810 | 600 | 822 | 713 | 730 | 732 | 598 | 28 | 167 | 148 78 2
1800 | 860 | 887 | 883 | 814 | 547 | 829 | 779 | 752 | 754 | 545 | 31 | 108 | 131 60 2
1950
2100
2250
2400
2550
2700
2850
3000

NOTE: Pre-test measurements are taken when the vehicle is in the “As Tested” weight condition.

Vehicle measurements forward of the vertical impact reference line are negative.
The crush profile grid is established prior to test based on an estimated impact point.
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DATA SHEET NO. 17
TEST VEHICLE EXTERIOR CRUSH PROFILES (CONTINUED)

Test Vehicle: 2019 Hyundai Veloster Four Door Hatchback NHTSA No.: C20194204
Test Facility: Calspan Test Date: 12/14/2018
300
200

[y

o

o
—

Crush Profile (mm)
1/
s

o

-100
-900 -750 -600 -450 -300 -150 O 150 300 450 600 750 900 1050 1200 1350 1500 1650 1800 1950 2100 2250 2400 2550 2700 2850 3000

Distance from impact point (mm)

—=&— LEVEL 1 Side Sill: -374 mm above ground —8&— LEVEL 2 H-Point: -110 mm above ground
—— LEVEL 3 Mid Door: 22 mm above ground —=— LEVEL 4 Window Sill: 321 mm above ground
——— LEVEL 5 Window Top: 718 mm above ground

Vehicle Exterior Crush Measurements - Visual Representation
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DATA SHEET NO. 18
EXTERIOR STATIC CRUSH FOR IMPACT FACE

Test Vehicle: 2019 Hyundai Veloster Four Door Hatchback NHTSA No.. C20194204
Test Facility: Calspan Test Date: 12/14/2018

SIDE IMPACT BARRIER FRAME ASSEMBLY

Y HONEYCOMB FACE

LEFT

LEVEL4 -
TOP STACK LEY

TEVEL3 -
MID LEVEL
— —
LEVEL2
TOP OF SUMPE
ool
TEVEL! -
BUMPER LEVE]
—

_—

BUMPER ASSEMBLY

FRONT VIEW

813

GROUND LEVEL —/ \

NOTE: Dimensions are shown in millaneters, mm

DEFORMABLE BARRIER STATIC CRUSH

Stack Distance Right of Center C/L Distance Left of Center

Level | 800 | 700 | 600 | 500 | 400 | 300 ] 200 | 100 ] O ] 100 | 200 | 300 | 400 | 500 | 600 | 700 | 800

1 94 90 90 92 96 93 86 81 82 84 87 90 93 99 | 115 | 150 | 143
2 37 41 44 46 48 43 37 38 41 42 45 47 51 55 64 77 89
3 -8 -8 1 25 12 6 5 5 6 6 9 14 19 26 35 59 | 109
4 -5 -16 -3 21 20 7 2 5 9 13 17 22 28 33 44 54 | 100
Reference:

+X = Forward

+Y = To Right

+Z = Down
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DATA SHEET NO. 19
DUMMY / VEHICLE TEMPERATURE AND HUMIDITY STABILIZATION DATA

Test Vehicle: 2019 Hyundai Veloster Four Door Hatchback NHTSA No.. C20194204
Test Facility:  Calspan Test Date: 12/14/2018
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Temperature and Humidity Stabilization Chart / Data for Dummies and Test Vehicle
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APPENDIX |

PHOTOGRAPHS
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TABLE OF PHOTOGRAPHS

Fig. Description Page
1 Pre-Test Frontal View of Test Vehicle A-3
2  Post Test Frontal View of Test Vehicle A-3
3  Pre-Test Rear View of Test Vehicle A-4
4  Post-Test Rear View of Test Vehicle A-4
5 Pre-Test Impacted Side View of Test Vehicle A-5
6  Post-Test Impacted Side View of Test Vehicle A-5
7  Pre-Test Frontal View of Impactor Face A-6
8 Post-Test Frontal View of Impactor Face A-6
9  Pre-Test Left Side View of Impactor Face A-7
10 Post-Test Left Side View of Impactor Face A-7
11 Pre-Test Right Side View of Impactor Face A-8
12 Post-Test Right Side View of Impactor Face A-8
13 Pre-Test Top View of Impactor Face A-9
14  Post-Test Top View of Impactor Face A-9
15 Pre-T_est Overhead View of MDB Paositioned Against Impact Side of Test Vehicle at Impact A-10

Location
16 Post-Test Overhead View of the MDB and Test Vehicle A-10
17 Pre-Test Front ES2-re in Final Seating Position (Door Open) A-11
18 Pre-Test Front ES2-re in Final Seating Position (Door Closed) A-11
19 Pre-Test Front ES2-re — Opposite Side View A-12
20 Post-Test Front ES2-re — Opposite Side View A-12
21 Pre-Test Rear SID in Final Seating Position (Door Open) A-13
22 Pre-Test Rear SID in Final Seating Position (Door Closed) A-13
23 Pre-Test Rear SID — Opposite Side View A-14
24  Post-Test Rear SID — Opposite Side View A-14
25 T (0) — Impact Event A-15
26 Post-Test Close-up View of Impact Point Target A-15
27 Close-up View of Vehicle’s Certification Label A-16
28 Post-Test Front Seat Occupant Area Showing Head & Torso Contact Regions A-16
29 Post-Test Rear Seat Occupant Area Showing Head & Torso Contact Regions A-17
30 Close-up View of Vehicle’s Tire Placard A-17
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Figure A-1: Pre-Test Frontal View of Test Vehicle
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Figure A-2: Post-Test Frontal View of Test Vehicle
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Figure A-4: Post-Test Rear View of Test Vehicle
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Figure A-6: Post-Test Impacted Side View of Test Vehicle
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Figure A-7: Pre-Test Frontal View of Impactor Face
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Figure A-8: Post-Test Frontal View of Impactor Face
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Figure A-9: Pre-Test Left Side View of Impactor Face
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Figure A-10: Post-Test Left Side View of Impactor Face
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Figure A-12: Post-Test Right Side View of Impactor Face
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CV2140.1002.4204
2018 Hyundai Veloster
NHTSA No. C20194204
48124 kmih 90" FMVSS 214
MDB SIDE IMPACT
12/14/2018

Figure A-13: Pre-Test Top View of Impactor Face
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Figure A-14: Post-Test Top View of Impactor Face

2-31




(Tt
-

{

| S

a8

Vehicle at Impact Location
_I-“ = * 3 B +
~- u‘b"'

-
4 |
- o

-

il
Figure A-16: Post-Test Overhead View of the MDB and Test Vehicle
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Figure A-18: Pre-Test Front ES2-re — Final Seating Position (Door Closed)
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Figure A-19: Pre -Test Front ES2-re — Opposite Side View
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Figure A-20: Post-Test Front ES2-re — Opposite Side View
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Photo Not Applicable

Figure A-21: Pre-Test Rear SID — Final Seating Position (Door Open)

~\I21A0 1002 4204
Figure A-22: Pre-Test Rear SID — Final Seating Position (Door Closed)
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Figure A-24: Post-Test Rear SID — Opposite Side View

2-36




- S
», -
& . iy = -

Figure A-25: T(0) Impact Event
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NHTSA No.C20194204
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2019 Hyundai Veloster
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Figure A-26: Close-Up View of Impact Point Target

2-37



S (11"
PR

\
BeeviNTiot ot

N\

Figure A-28: Post-Test Front Seat Occupant Area Showing Head & Torso contact regions
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Figure A-30: Close-Up View of Vehicle’s Tire Label
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APPENDIX Il

ES-2re DUMMY RESPONSE DATA
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Table of Data Plots

No. Description Page
Plot 1 ES-2re Head (X) Acceleration vs. Time -3
Plot 2 ES-2re Head (YY) Acceleration vs. Time -3
Plot 3 ES-2re Head (Z) Acceleration vs. Time 11-3
Plot 4 ES-2re Head Resultant Acceleration vs. Time -3
Plot 5 ES-2re Head (X) Velocity vs. Time -4
Plot 6 ES-2re Head (Y) Velocity vs. Time -4
Plot 7 ES-2re Head (2) Velocity vs. Time -4
Plot 8 ES-2re Upper Thorax Rib Deflection Rate vs. Time -4
Plot 9 ES-2re Upper Thorax Rib Deflection (Y) vs. Time I1-5
Plot 10 ES-2re Middle Thorax Rib Deflection Rate vs. Time I1-5
Plot 11 ES-2re Middle Thorax Rib Deflection (Y) vs. Time I1-5
Plot 12 ES-2re Lower Thorax Rib Deflection Rate vs. Time I1-5
Plot 13 ES-2re Lower Thorax Rib Deflection (Y) vs. Time I1-6
Plot 14 ES-2re Front Abdomen Force (Y) vs. Time I1-6
Plot 15 ES-2re Middle Abdomen Force (Y) vs. Time 11-6
Plot 16 ES-2re Rear Abdomen Force (Y) vs. Time 11-6
Plot 17 ES-2re Sum of Abdomen Forces vs. Time -7
Plot 18 ES-2re Pubic Symphysis Force (Y) vs. Time -7
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~ACalspan

C20194204 - 2019 Hyundai Veloster

Test Date:
December 14,2018

ACCELERATION [G's] ACCELERATION [G's] ACCELERATION [G's]

ACCELERATION [gn]

ES-2re Head (X) Acceleration vs. Time

Max: 6.79 [G's]
TMax: 173.65 [ms]
Min: -10.94 [G's]
TMin:  42.60 [ms]
] Filter: CFC 1000
-12.5 —— } —— —t +
-50 0 50 100 150 200 250 300
TIME [ms]
ES-2re Head (Y) Acceleration vs. Time
50
401 Max: 45.51[G's]
30} TMax:  47.10 [ms]
20 Min:  -7.68 [G's]
101 TMin:  81.70 [ms]
0—__ Filter: CFC 1000
-10 —— | —t —t +
-50 0 50 100 150 200 250 300
TIME [ms]
ES-2re Head (Z) Acceleration vs. Time
Max: 13.24[G's]
TMax: 17.55[ms]
Min:  -8.76 [G's]
TMin: 56.65[ms]
1 Filter: CFC 1000
-10 —— } —— —t +
-50 0 50 100 150 200 250 300
TIME [ms]
ES-2re Head Resultant Acceleration vs. Time
50
T Max: 45.85[gn]
40t
1 TMax: 47.05[ms]
30+
1 Min: 0.00 [gn]
20+
1 TMin: -10.90 [ms]
10+
1 Filter: CFC 1000
0 —f—t | ——t ————t— +
-50 0 50 100 150 200 250 300
TIME [ms]
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~ACalspan

C20194204 - 2019 Hyundai Veloster

Test Date:
December 14,2018

ES-2re Head (X) Velocity vs. Time

- 0
E 1 T Max: 0.00 [m/s]
E 21 TMax: -50.00 [ms]
8 a3l Min:  -5.43 [m/s]
_l 4
g 4T TMin:  134.45 [ms]
ST Filter: CFC 180
-6 —t ——t ——t +
-50 0 50 100 150 200 250 300
TIME [ms]
ES-2re Head (Y) Velocity vs. Time
— 10
él 877 Max: 9.35 [m/s]
- 6 TMax:  70.10 [ms]
8 44 Min:  -0.02 [m/s]
“ 1
~ 21 TMin:  23.35 [ms]
0 I Filter: CFC 180
-2 +—t—t— — — —t —t +
-50 0 50 100 150 200 250 300
TIME [ms]
ES-2re Head (Z) Velocity vs. Time
e 3
N
E 251 Max:  2.70 [m/s]
- 2 TMax: 300.00 [ms]
(&) 1.5 .
o 1 Min:  -0.00 [m/s]
z
> 051 TMin:  -8.90 [ms]
01 Filter: CFC 180
-0.5 —t ——t ——t +
-50 0 50 100 150 200 250 300
TIME [ms]
ES-2re Upper Thorax Rib Deflection Rate vs. Time
) 1.5
E 1 1 Max:  1.27 [m/s]
- ! TMax: 27.25 [ms]
T 0.5
o 1 Min:  -0.98 [m/s]
m 0-
S 1 TMin: 52.40 [ms]
-0.54
1 Filter: CFC 180
-1 —t ——t ——t ——t +
-50 0 50 100 150 200 250 300
TIME [ms]
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~ACalspan

C20194204 - 2019 Hyundai Veloster

Test Date:
December 14,2018

DISPLACEMENT [mm]

VELOCITY [mI/s]

DISPLACEMENT [mm]

VELOCITY [m/s]

ES-2re Upper Thorax Rib Deflection (Y) vs. Time

11-5

Max:  12.71 [mm]
TMax:  43.20 [ms]
Min: -2.79 [mm]
TMin:  19.35[ms]
T Filter: CFC 180
-50: (5 : 5}0 : :160: :1g0: :260: — :2éo: :300
TIME [ms]
ES-2re Middle Thorax Rib Deflection Rate vs. Time
Max: 1.07 [m/s]
TMax: 27.20 [ms]
Min:  -0.55[m/s]
TMin:  50.55 [ms]
T | | | | | | Filter: CFC 180
50 0 50 100 150 200 250 300
TIME [ms]
ES-2re Middle Thorax Rib Deflection (Y) vs. Time
Max:  15.62 [mm]
TMax: 40.55[ms]
Min:  -0.20 [mm]
TMin: 264.35[ms]
T Filter: CFC 180
—50: (B : 5}0 : :160: :1é0: :260: — :2é0: :300
TIME [ms]
ES-2re Lower Thorax Rib Deflection Rate vs. Time
Max: 1.95 [m/s]
TMax: 14.85[ms]
Min:  -0.61 [m/s]
TMin: 62.85[ms]
1 Filter: CFC 180
-50: (5 : 5}0 : :160: :1é0: :260: — :2é0: :300
TIME [ms]




~ACalspan

C20194204 - 2019 Hyundai Veloster

Test Date:
December 14,2018

DISPLACEMENT [mm]

FORCE [N] FORCE [N]

FORCE [N]

ES-2re Lower Thorax Rib Deflection (Y) vs. Time

Max:  19.92 [mm]
TMax:  39.50 [ms]
Min: -0.13 [mm]
TMin: 280.60 [ms]
1 Filter: CFC 180
-5 —— } —t +
-50 0 50 100 150 200 250 300
TIME [ms]
ES-2re Front Abdomen Force (Y) vs. Time
Max: 148.20 [N]
TMax: 31.00 [ms]
Min:  -2.71[N]
TMin: 10.80 [ms]
Filter: CFC 600
-25 —t } —t—t—t— — — +
-50 0 50 100 150 200 250 300
TIME [ms]
ES-2re Middle Abdomen Force (Y) vs. Time
Max: 304.22 [N]
TMax: 25.00 [ms]
Min:  -5.19[N]
TMin: 247.40 [ms]
T Filter: CFC 600
-50 —— } —t +
-50 0 50 100 150 200 250 300
TIME [ms]
ES-2re Rear Abdomen Force (Y) vs. Time
Max: 370.94 [N]
TMax: 31.35[ms]
Min:  -2.88 [N]
TMin: 12.65 [ms]
1 Filter: CFC 600
-50 +—+————t——t—t—t————tt———tt +
-50 0 50 100 150 200 250 300

TIME [ms]
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; C20194204 - 2019 H dai Vel Test Date:
ﬂ&lspa” yundai Veloster Dziemab:r 14,2018

ES-2re Sum of Abdomen Forces vs. Time

E% Max: 799.86 [N]

‘n':) TMax:  31.10 [ms]

o

L Min: -3.87 [N]
TMin: 11.60 [ms]
Filter: CFC 600

-200 —t
-50 0 50 100 150 200 250 300
TIME [ms]
ES-2re Pubic Symphysis Force (Y) vs. Time

UZT Max: 125.88 [N]

2 TMax: 131.00 [ms]

o

L Min:-1788.63 [N]

TMin:  46.10 [ms]
Filter: CFC 600

5 0 5 100 150 200 250 300
TIME [ms]
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APPENDIX IlI
SID-lls DUMMY RESPONSE DATA

** Note: For this test, an un-instrumented SID-11 ATD was used as ballast and injury response data
was not collected per NHTSA COR’s request.

-1



APPENDIX IV

VEHICLE AND MDB ACCELEROMETER RESPONSE DATA
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Table of Data Plots

No. Description Page
Plot 1 Right Sill at Front Seat (X) Acceleration vs. Time D-4
Plot 2 Right Sill at Front Seat (X) Velocity vs. Time D-4
Plot 3 Right Sill at Front Seat (Y) Acceleration vs. Time D-4
Plot 4 Right Sill at Front Seat (Y) Velocity vs. Time D-4
Plot 5 Right Sill at Front Seat (Z) Acceleration vs. Time D-5
Plot 6 Right Sill at Front Seat (Z) Velocity vs. Time D-5
Plot 7 Right Sill at Front Seat Resultant vs. Time D-5
Plot 8 Right Sill at Rear Seat (X) Acceleration vs. Time D-5
Plot 9 Right Sill at Rear Seat (X) Velocity vs. Time D-6
Plot 10 | Right Sill at Rear Seat (Y) Acceleration vs. Time D-6
Plot 11 | Right Sill at Rear Seat (Y) Velocity vs. Time D-6
Plot 12 | Right Sill at Rear Seat (Z) Acceleration vs. Time D-6
Plot 13 | Right Sill at Rear Seat (Z) Velocity vs. Time D-7
Plot 14 | Right Sill at Rear Seat Resultant Acceleration vs. Time D-7
Plot 15 | Rear Floorpan Above Axle (X) Acceleration vs. Time D-7
Plot 16 | Rear Floorpan Above Axle (X) Velocity vs. Time D-7
Plot 17 | Rear Floorpan Above Axle (Y) Acceleration vs. Time D-8
Plot 18 | Rear Floorpan Above Axle (Y) Velocity vs. Time D-8
Plot 19 | Rear Floorpan Above Axle (Z) Acceleration vs. Time D-8
Plot 20 | Rear Floorpan Above Axle (Z) Velocity vs. Time D-8
Plot 21 | Rear Floorpan Above Axle Resultant Acceleration vs. Time | D-9
Plot 22 | Left Sill at Rear Door (Y) Acceleration vs. Time D-9
Plot 23 | Left Sill at Rear Door (Y) Velocity vs. Time D-9
Plot 24 | Left Sill at Front Door (Y) Acceleration vs. Time. D-9
Plot 25 | Left Sill at Front Door (Y) Velocity vs. Time D-10
Plot 26 | Right Rear Occ. Compartment(Y) Acceleration vs. Time D-10
Plot 27 | Right Rear Occ. Compartment(Y) Velocity vs. Time D-10
Plot 28 | Left B-Post Lower (Y) Acceleration vs. Time D-10
Plot 29 | Left B-Post Lower (Y) Velocity vs. Time D-11
Plot 30 | Left B-Post Middle (Y) Acceleration vs. Time D-11
Plot 31 | Left B-Post Middle (Y) Velocity vs. Time D-11
Plot 32 | Left A-Post Lower( Y) Acceleration vs. Time D-11
Plot 33 | Left A-Post Lower( Y) Velocity vs. Time D-12
Plot 34 | Left A-Post Middle (Y) Acceleration vs. Time D-12
Plot 35 | Left A-Post Middle (Y) Velocity vs. Time D-12
Plot 36 | Front Seat Track (Y) Acceleration vs. Time D-12
Plot 37 | Front Seat Track (Y) Velocity vs. Time D-13
Plot 38 | Rear Seat Track or Structure (Y) Acceleration vs. Time D-13
Plot 39 | Rear Seat Track or Structure (Y) Velocity vs. Time D-13
Plot 40 | Vehicle CG (X) Acceleration vs. Time D-13
Plot 41 | Vehicle CG (X) Velocity vs. Time D-14
Plot 42 | Vehicle CG (Y) Acceleration vs. Time D-14
Plot 43 | Vehicle CG (Y) Velocity vs. Time D-14
Plot 44 | Vehicle CG (2) Acceleration vs. Time D-14
Plot 45 | Vehicle CG (2) Velocity vs. Time D-15
Plot 46 | Vehicle CG Resultant Acceleration vs. Time D-15
Plot 47 | MDB Center of Gravity (X) Acceleration vs. Time D-15
Plot 48 | MDB Center of Gravity (X) Velocity vs. Time D-15
Plot 49 | MDB Center of Gravity (Y) Acceleration vs. Time D-16
Plot 50 | MDB Center of Gravity (Y) Velocity vs. Time D-16
Plot 51 | MDB Center of Gravity (Z) Acceleration vs. Time D-16
Plot 52 | MDB Center of Gravity (Z) Velocity vs. Time D-16

V-2




Plot 53 | MDB Center of Gravity Resultant Acceleration vs. Time D-17
Plot 54 | MDB Rear (X) Acceleration vs. Time D-17
Plot 55 | MDB Rear (X) Velocity vs. Time D-17
Plot 56 | MDB Rear (Y) Acceleration vs. Time D-17
Plot 57 | MDB Rear (Y) Velocity vs. Time D-18
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/16‘3/5 a/7 C20194204 - 2019 Hyundai Veloster Test Date:
p December 14,2018
Right Sill at Front Seat (X) Acceleration vs. Time
gﬁ Max:  4.39 [G's]
g TMax:  23.65[ms]
. Min:  -5.71[G's]
14
§ TMin:  14.15 [ms]
3 { Filter: CFC 60
< -7.5 —t—t } —t—t +—
-50 0 50 100 150 200 250 300
TIME [ms]
Right Sill at Front Seat (X) Velocity vs. Time
w
I Max: 0.11 [m/s]
- TMax: 57.25[ms]
§ Min:  -0.46 [m/s]
~ TMin:  21.40 [ms]
1 Filter: CFC 180
-0.5 A o L T L A o e L o e
-50 0 50 100 150 200 250 300
TIME [ms]
Right Sill at Front Seat (Y) Acceleration vs. Time
w
E_a Max: 27.24[G's]
5 TMax:  6.60 [ms]
= .
é Min:  -3.00 [G's]
E TMin:  71.60 [ms]
8 I Filter: CFC 60
< -5 ——t | —— —t
-50 0 50 100 150 200 250 300
TIME [ms]
Right Sill at Front Seat (Y) Velocity vs. Time
w
E Max:  6.89[m/s]
- TMax: 56.55 [ms]
(&)
9 Min:  -0.00 [m/s]
g TMin: -12.75 [ms]
T Filter: CFC 180
-1 ——t } —— —t
-50 0 50 100 150 200 250 300
TIME [ms]
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/16‘3/5 a/7 C20194204 - 2019 Hyundai Veloster Test Date:
p December 14,2018
Right Sill at Front Seat (Z) Acceleration vs. Time
gﬁ Max:  5.07 [G's]
3 TMax:  60.40 [ms]
E Min:  -7.10[G's]
§ TMin:  12.45 [ms]
8 Filter: CFC 60
< -7.54— | ——t —— —— — +
-50 0 50 100 150 200 250 300
TIME [ms]
Right Sill at Front Seat (Z) Velocity vs. Time
£ Max:  0.33 [m/s]
E TMax: 170.40 [ms]
§ Min:  -1.08 [m/s]
~ TMin:  39.95 [ms]
1 Filter: CFC 180
-1.25 —t +
-50 0 50 100 150 200 250 300
TIME [ms]
Right Sill at Front Seat Resultant vs. Time
= 30
E 25 1 Max: 28.08 [gn]
) 201 TMax:  6.65[ms]
= 1
E 151 Min:  0.00 [gn]
o 10T TMin: -40.50 [ms]
o 577
‘&’ ] Filter: CFC 60
0 + ] — —— —— —— —— -
-50 0 50 100 150 200 250 300
TIME [ms]
Right Sill at Rear Seat (X) Acceleration vs. Time
)
) Max:  5.41[g's]
z
o TMax: 23.95[ms]
=
% Min:  -6.09 [g's]
o TMin:  14.40 [ms]
o
Q 1 Filter: CFC 60
< -75 + } ——t —— —— —t 1 +
-50 0 50 100 150 200 250 300
TIME [ms]
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/16‘3/5 a/7 C20194204 - 2019 Hyundai Veloster Test Date:
p December 14,2018
Right Sill at Rear Seat (X) Velocity vs. Time
£ ! Max:  0.00 [m/s]
- 1 TMax:  -6.25 [ms]
8 03] Min:  -0.65 [m/s]
9 I
~ 1 TMin:  21.60 [ms]
6 Filter: CFC 180
-0.7 + } ——t —— —— ——t ——t +
-50 0 50 100 150 200 250 300
TIME [ms]
Right Sill at Rear Seat (Y) Acceleration vs. Time
= Max: 27.43[g's]
3 TMax:  29.80 [ms]
=
é Min:  -4.09[g's]
E TMin:  61.25 [ms]
8 1 Filter: CFC 60
< -5 14— | ——t . . — +
-50 0 50 100 150 200 250 300
TIME [ms]
Right Sill at Rear Seat (Y) Velocity vs. Time
0
S 8.70 [m/s]
- 56.40 [ms]
o
(@) -0.00 [m/s]
m
> I -33.15 [ms]
01 Filter: CFC 180
-2 + | — —— —— —t 1 +
-50 0 50 100 150 200 250 300
TIME [ms]
Right Sill at Rear Seat (Z) Acceleration vs. Time
)
) Max:  5.53[g's]
4
o TMax: 27.30 [ms]
=
< Min: -12.21[g's]
w
d TMin:  17.95[ms]
o
2 T Filter: CFC 60
-12.5 + } ——t —t —t ettt +
-50 0 50 100 150 200 250 300
TIME [ms]
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/16‘3/5 a/7 C20194204 - 2019 Hyundai Veloster Test Date:
p December 14,2018
Right Sill at Rear Seat (Z) Velocity vs. Time
£ Max:  0.50 [m/s]
- TMax: 163.15 [ms]
8 Min:  -0.93 [m/s]
—
~ TMin:  23.55 [ms]
T Filter: CFC 180
-1 A e o o M S o e s ama — +
-50 0 50 100 150 200 250 300
TIME [ms]
Right Sill at Rear Seat Resultant Acceleration vs. Time
— 30
c 1
k2] 251 Max: 27.65[gn]
z 1
o 20+ TMax: 29.70 [ms]
B 1 .
5 15*: Min: 0.00 [gn]
w
= 10*__* TMin: -26.55 [ms]
o 51 .
%) 1 Filter: CFC 60
< 0 + ‘ ——t — —— —F— — +
-50 0 50 100 150 200 250 300
TIME [ms]
Rear Floorpan Above Axle (X) Acceleration vs. Time
w
) Max: 4.37 [g's]
p
[o) TMax: 48.90 [ms]
z - |
5 Min:  -5.85][g's]
o TMin:  16.75[ms]
(&
(&) 1 Filter: CFC 60
< -7.5+ } — — — e}t :
-50 0 50 100 150 200 250 300
TIME [ms]
Rear Floorpan Above Axle (X) Velocity vs. Time
» 0
(72
= 1 Max:  0.00 [m/s]
>‘—_' -0.25 ¢
- 1 TMax: -50.00 [ms]
o 05+
o : Min:  -1.25[m/s]
o -0.75+
S 1 TMin:  44.70 [ms]
14
] Filter: CFC 180
-1.254+— —— —— : " " " "
-50 100 150 200 250 300

TIME [ms]
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/16‘3/5 a/7 C20194204 - 2019 Hyundai Veloster Test Date:
p December 14,2018
Rear Floorpan Above Axle (Y) Acceleration vs. Time
é Max:  27.74[g's]
o TMax:  29.20 [ms]
l_ H . '
E Min:  -3.22[g's]
d TMin:  76.00 [ms]
8 I Filter: CFC 60
< -5 + ‘ —t—t ot ot R +
-50 0 50 100 150 200 250 300
TIME [ms]
Rear Floorpan Above Axle (Y) Velocity vs. Time
£ Max:  9.96 [m/s]
& TMax:  66.80 [ms]
3 Min:  -0.00 [m/s]
—
~ TMin: -30.05 [ms]
1 Filter: CFC 180
-2 e B T L L L o e E am e e s +
-50 0 50 100 150 200 250 300
TIME [ms]
Rear Floorpan Above Axle (Z) Acceleration vs. Time
w
= Max: 12.34[g's]
p
[o) TMax: 9.35 [ms]
z - |
5 Min:  -8.95][g's]
o TMin:  14.45[ms]
(&
(&) 1 Filter: CFC 60
< -10 + } — ——t ——t ettt +
-50 0 50 100 150 200 250 300
TIME [ms]
Rear Floorpan Above Axle (Z) Velocity vs. Time
» 1
(72
= 1 Max:  0.84 [m/s]
- TMax: 152.10 [ms]
(&)
9 Min:  -0.06 [m/s]
g TMin: 2.70 [ms]
1 Filter: CFC 180
-0.2-+— ; —t—t —— —— —t :
-50 0 50 100 150 200 250 300
TIME [ms]
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/16‘3/5 a/7 C20194204 - 2019 Hyundai Veloster Test Date:
p December 14,2018
Rear Floorpan Above Axle Resultant Acceleration vs. Time
— 30
= 1
E 251 Max:  27.85[gn]
|c:> 201 TMax:  29.45[ms]
= 15+ Min:  0.00[gn]
Yo 104 i
o 1 TMin:  -12.35[ms]
3 5+ ,
O 1 Filter: CFC 60
< 0 + 1 ——t — —F— —— —— F
-50 0 50 100 150 200 250 300
TIME [ms]
Left Sill at Rear Door (Y) Acceleration vs. Time
= Max: 64.78 [g's]
o TMax:  7.40 [ms]
=
é Min:  -2.20[g's]
E TMin:  94.00 [ms]
8 I Filter: CFC 60
< -10 —4—"r—"rrtrridf————— +
-50 0 50 100 150 200 250 300
TIME [ms]
Left Sill at Rear Door (Y) Velocity vs. Time
»
E Max:  7.92[m/s]
- TMax:  74.00 [ms]
(&)
9 Min:  -0.02 [m/s]
|§ TMin: 0.75 [ms]
1 Filter: CFC 180
-1 + ‘ — ——t ——t ettt +
-50 0 50 100 150 200 250 300
TIME [ms]
Left Sill at Front Door (Y) Acceleration vs. Time.
)
o Max: 42.45[G's]
o TMax:  10.40 [ms]
=
é Min:  -4.73 [G's]
L
d TMin:  14.65[ms]
8 1 Filter: CFC 60
< -10 + } ——t —t —t ettt +
-50 0 50 100 150 200 250 300
TIME [ms]
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/16‘3/5 a/7 C20194204 - 2019 Hyundai Veloster Test Date:
p December 14,2018
Left Sill at Front Door (Y) Velocity vs. Time
£ Max:  6.68 [m/s]
& TMax:  75.30 [ms]
§ Min:  -0.01 [m/s]
~ TMin:  1.30 [ms]
T Filter: CFC 180
-1 A o o B E o e L o o o m e e
-50 0 50 100 150 200 250 300
TIME [ms]
Right Rear Occ. Compartment(Y) Acceleration vs. Time
é Max: 27.17 [g's]
cf, TMax:  30.35 [ms]
=
§ Min:  -6.22[g's]
E TMin:  61.50 [ms]
8 I Filter: CFC 60
< -10 +—4—"r—or—rrr ————t—t—t
-50 0 50 100 150 200 250 300
TIME [ms]
Right Rear Occ. Compartment(Y) Velocity vs. Time
w
E Max:  8.89 [m/s]
- TMax: 56.10 [ms]
(&)
9 Min:  -0.00 [m/s]
|§ TMin: -33.65 [ms]
1 Filter: CFC 180
-2 —t
-50 0 50 100 150 200 250 300
TIME [ms]
Left B-Post Lower (Y) Acceleration vs. Time Exceeded calibration range at 7.35ms, 9.11ms, 9.89ms
)
o Max: 329.06 [G's]
o TMax:  7.15 [ms]
=
é Min: -166.47 [G's]
T
d TMin:  11.15[ms]
8 Filter: CFC 60
< -200 ettt — — — —t — — — —t—t —t —t — —t —t —t —
-50 0 50 100 150 200 250 300

TIME [ms]
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~ACalspan

C20194204 - 2019 Hyundai Veloster

Test Date:
December 14,2018

VELOCITY [mI/s]

ACCELERATION [G's]

VELOCITY [mIs]

ACCELERATION [g's]

Left B-Post Lower (Y) Velocity vs. Time

Exceeded calibration range at 7.35ms, 9.11ms, 9.89ms

Max:  18.73 [m/s]
TMax: 9.35 [ms]
Min: -0.02 [m/s]
TMin: 0.60 [ms]
T Filter: CFC 180
-2.5 +—— +
-50 0 50 100 150 200 250 300
TIME [ms]
200 Left B-Post Middle (Y) Acceleration vs. Time Exceeded calibration range and saturated at 12.0ms. 12.5ms
Max: 179.70 [G's]
TMax: 6.50 [ms]
Min: -94.96 [G's]
TMin:  30.25[ms]
] Filter: CFC 60
-100 ——t ‘ ——t —t +
-50 0 50 100 150 200 250 300
TIME [ms]

Left B-Post Middle (Y) Velocity vs. Time

Exceeded calibration range and saturated at 12.0ms. 12.5ms

Max: 12.48 [m/s]
TMax: 12.15[ms]
Min:  -0.02 [m/s]
TMin: 0.85 [ms]
Filter: CFC 180
2.5 ——t | —— —t +
-50 0 50 100 150 200 250 300
TIME [ms]
Left A-Post Lower( Y) Acceleration vs. Time
Max: 75.05[g's]
TMax: 13.80 [ms]
Min: -30.51 [g's]
TMin:  17.55[ms]
1 Filter: CFC 60
-50 +—+————————————t——t—t —t +
-50 0 50 100 150 200 250 300
TIME [ms]
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~ACalspan

C20194204 - 2019 Hyundai Veloster

Test Date:
December 14,2018

VELOCITY [mI/s]

ACCELERATION [G's]

VELOCITY [m/s]

ACCELERATION [g's]

Left A-Post Lower( Y) Velocity vs. Time

Max: 5.70 [m/s]
TMax:  76.55[ms]
Min: -0.01 [m/s]
TMin: 2.15 [ms]
1 | | | | ‘ | Filter: CFC 180
s 0 s 10 10 200 250 300
TIME [ms]
Left A-Post Middle (Y) Acceleration vs. Time
Max: 87.05[G's]
TMax: 13.80 [ms]
Min: -37.70 [G's]
TMin:  22.50 [ms]
1 Filter: CFC 60
-50 +———————— 1 :
-50 0 50 100 150 200 250 300
TIME [ms]
Left A-Post Middle (Y) Velocity vs. Time
Max: 5.93 [m/s]
TMax: 113.05 [ms]
Min:  -0.08 [m/s]
TMin: 4.50 [ms]
I Filter: CFC 180
-1-50: (5 5}0: :1(50: :1;30: :260: ~ :2é0: :300
TIME [ms]
Front Seat Track (Y) Acceleration vs. Time
Max: 35.23[g's]
TMax: 11.40 [ms]
Min:  -3.22[g's]
TMin:  82.60 [ms]
1 Filter: CFC 60
-5—50: 5 :5}0: :1(30: :1g0: :260: ~ :2éo: :300
TIME [ms]
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/16‘3/5 a/7 C20194204 - 2019 Hyundai Veloster Test Date:
p December 14,2018
Front Seat Track (Y) Velocity vs. Time
- 10
E 1 Max: 8.34 [m/s]
E TMax:  74.60 [ms]
§ Min:  -0.00 [m/s]
S TMin:  0.55 [ms]
T Filter: CFC 180
-2 A o o o B a L e +
-50 0 50 100 150 200 250 300
TIME [ms]
Rear Seat Track or Structure (Y) Acceleration vs. Time
Eﬁ Max: 30.75[G's]
g TMax: 29.80 [ms]
E Min:  -4.14[G's]
u TMin:  76.55 [ms]
w
8 I Filter: CFC 60
< -5 + ‘ ——t ——t ——t —t +
-50 0 50 100 150 200 250 300
TIME [ms]
Rear Seat Track or Structure (Y) Velocity vs. Time
o
E Max:  8.64 [m/s]
- TMax:  74.20 [ms]
(&)
9 Min:  -0.00 [m/s]
|§ TMin: -49.45 [ms]
1 Filter: CFC 180
-2 + | — —— —— —t 1 +
-50 0 50 100 150 200 250 300
TIME [ms]
Vehicle CG (X) Acceleration vs. Time
)
o Max:  5.37[G's]
o TMax: 22.80 [ms]
=
é Min:  -7.82[G's]
w
d TMin:  29.55[ms]
8 ST Filter: CFC 60
< -10 + } ——t —t —t ettt +
-50 0 50 100 150 200 250 300
TIME [ms]
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/16‘3/5 a/7 C20194204 - 2019 Hyundai Veloster Test Date:
p December 14,2018
Vehicle CG (X) Velocity vs. Time
£ Max:  0.08 [m/s]
E TMax 12.20 [ms]
§ Min:  -0.83 [m/s]
~ TMin:  46.00 [ms]
87 Filter: CFC 180
-1 + ‘ ——t —— —— —t 1 +
-50 0 50 100 150 200 250 300
TIME [ms]
Vehicle CG (Y) Acceleration vs. Time
gﬁ Max: 39.80 [G's]
3 TMax: 42.40 [ms]
E Min:  -9.91[G's]
- TMin: 197.10 [ms]
L
9 I M Filter: CFC 60
< -10 e  E o o o A R
-50 0 50 100 150 200 250 300
TIME [ms]
Vehicle CG (Y) Velocity vs. Time
o
E Max:  7.98 [m/s]
- TMax:  50.60 [ms]
(3]
9 Min:  -0.00 [m/s]
|§ TMin: -14.30 [ms]
Filter: CFC 180
100 150 200 250 300
TIME [ms]
Vehicle CG (Z) Acceleration vs. Time
)
o Max: 17.93[G's]
o TMax: 36.65 [ms]
=
é Min: -10.97 [G's]
W
d TMin:  16.90 [ms]
8 1 Filter: CFC 60
< -15 + } ——t —— —— —t 1 +
-50 0 50 100 150 200 250 300
TIME [ms]
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/16‘3/5 a/7 C20194204 - 2019 Hyundai Veloster Test Date:
p December 14,2018
Vehicle CG (Z) Velocity vs. Time
£ Max:  1.18 [m/s]
& TMax: 57.55[ms]
8 Min:  -1.05 [m/s]
|
S TMin:  19.20 [ms]
T Filter: CFC 180
-1.5 A o o o B a L e +
-50 0 50 100 150 200 250 300
TIME [ms]
Vehicle CG Resultant Acceleration vs. Time
— 50
c
o 1 Max: 40.78 [gn
2 4] [gn]
(o) T TMax: 42.10 [ms]
i 30+
< 1 Min:  0.00 [gn]
w 20}
= 1 TMin: -31.15[ms]
3] 101
(&) 1 Filter: CFC 60
< 0 e e B o o T o o B e e = :
-50 0 50 100 150 200 250 300
TIME [ms]
MDB Center of Gravity (X) Acceleration vs. Time
s 5
(/2]
E_a 1 Max: 1.55[G's]
3 TMax: 300.00 [ms]
> .
é Min: -20.39 [G's]
E TMin:  31.15 [ms]
o Filter: CFC 60
< -25 + | — —— —— —t 1 +
-50 0 50 100 150 200 250 300
TIME [ms]
MDB Center of Gravity (X) Velocity vs. Time
o 2
(72
= 1 Max:  0.00 [m/s]
- TMax:  -9.75 [ms]
(&)
9 Min:  -7.99 [m/s]
g TMin:  71.60 [ms]
i Filter: CFC 180
-8 1— | —— e
-50 0 50 100 150 200 250 300
TIME [ms]
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/16‘3/5 a/7 C20194204 - 2019 Hyundai Veloster Test Date:
p December 14,2018
MDB Center of Gravity (Y) Acceleration vs. Time
= Max:  2.66 [g's]
o TMax:  54.70 [ms]
l_ H . '
E Min:  -5.33[g's]
d TMin:  28.75[ms]
8 Filter: CFC 60
< 61 ot } f—t—t A e A +
-50 0 50 100 150 200 250 300
TIME [ms]
MDB Center of Gravity (Y) Velocity vs. Time
£ Max:  0.02[m/s]
- TMax:  3.75[ms]
3 Min:  -2.10 [m/s]
—
~ TMin: 300.00 [ms]
1 Filter: CFC 180
25 e B T L L L o e E am e e s +
-50 0 50 100 150 200 250 300
TIME [ms]
MDB Center of Gravity (Z) Acceleration vs. Time
i 30
) 1 Max: 21.78[g's]
p
[o) TMax: 49.30 [ms]
=
< Min: -21.20 [g's]
w
o TMin:  41.45[ms]
(&
(&) 1 Filter: CFC 60
< -30 ——t } ——t 4ttt +
-50 0 50 100 150 200 250 300
TIME [ms]
MDB Center of Gravity (Z) Velocity vs. Time
w
= Max:  1.20 [m/s]
- TMax: 300.00 [ms]
(&)
9 Min:  -0.27 [m/s]
g TMin: 45.25 [ms]
: Filter: CFC 180
-0.5 ——t ‘ —— —t +
-50 0 50 100 150 200 250 300
TIME [ms]
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/16‘3/5 a/7 C20194204 - 2019 Hyundai Veloster Test Date:
p December 14,2018
MDB Center of Gravity Resultant Acceleration vs. Time
— 30
c 1
;2 251 Max:  27.44 [gn]
o 201 TMax:  41.50 [ms]
== 1
= 15+ Min:  0.04[gn]
Yo 104 i
o 1 TMin:  -36.55 [ms]
3 5+ ,
O 1 Filter: CFC 60
< 0 e Y e e ey o
-50 0 50 100 150 200 250 300
TIME [ms]
MDB Rear (X) Acceleration vs. Time
— 5
53 1 Max:  1.36 [G's]
3 TMax:  75.45 [ms]
E Min: -21.05[G's]
- TMin:  29.25 [ms]
L
S | Filter: CFC 60
< -25 e B T L L L o e E am e e s +
-50 0 50 100 150 200 250 300
TIME [ms]
MDB Rear (X) Velocity vs. Time
i 2
E ol Max:  0.00 [m/s]
= 2] TMax:  0.30 [ms]
o 4
9 -4 Min:  -8.71 [m/s]
8 67 TMin:  66.55 [ms]
87 Filter: CFC 180
-10 + } —t — ——t ——t ettt +
-50 0 50 100 150 200 250 300
TIME [ms]
MDB Rear (Y) Acceleration vs. Time
)
) Max:  4.57[g's]
p
o TMax: 25.40 [ms]
=
é Min:  -2.12[g's]
d TMin: 56.45 [ms]
(6]
O Filter: CFC 60
< -3 | - } ——t —— —— —t 1 +
-50 0 50 100 150 200 250 300
TIME [ms]
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/&/ C20194204 - 2019 Hyundai Veloster Test Date:
.Spaﬂ December 14,2018

MDB Rear (Y) Velocity vs. Time

Max: 1.32 [m/s]
TMax:  49.15 [ms]
Min: -0.01 [m/s]

VELOCITY [mI/s]

TMin: 2.45 [ms]

Filter: CFC 180

5 0 50 100 150 200 250 300
TIME [ms]
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APPENDIX V

PRE-TEST
ES-2re PERFORMANCE CALIBRATION TEST DATA



AdCalsparn

External Measurements - EuroSID-2re

Technician: K. Dutton

Dummy Serial Number: DG5348

Date: 11/28/2018

fo- 16
5
[eid 1 %
v | =bs i
FRONT VIEW SIDE VIEW
Dim. No. Description s"efn";':;m" ?;f:)“ Pass/Fail
1 Sitting Height 900 | 918 912 Pass
2 Seat to Shoulder Joint _ 558 | 572 562 Pass
3 Seat to Lower Face of Thoracic Spine Box 346 | 356 352 Pass
4 Seat to Hip Join! (center of bolt) 97 103 101 Pass
5 Sole fo Seat, Sitting 333 | 451 407 Pass
6 Head Width 152 | 158 156 Pass
7 Shoulder/Arm Width 461 479 472 Pass
8 Thorax Width 322 | 332 325 Pass
9 Abdomen Width 273 | 287 282 Pass
10 Pelvis Lap Width 359 | 373 365 Pass
11 Head Depth 196 | 206 202 Pass
12 |Thorax Depth 262 | 272 | 267 Pass
13 Abdomen Depth 194 | 204 199 Pass
14 |Pelvis Depth 235 | 245 | 242 Pass
15 Back of Buttocks to Hip Joint (center of bolt) | 150 | 160 | 154 Pass
16 Back of Buttocks to Front Knee 597 | 615 609 Pass
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ACalspan

Certification Report

ES-2re Head Drop - CFR 572

2018-11-28 12:24:23

ATD Manufacturer | FTSS Test Technician | D. Reinhard
ATD Serial Number | DG5348 Laboratory Supervisor | K. Brogan
Results
Test Parameter Minimum Maximum Unit Result Pass/Fail
Specification Specification
Temperature 20.6 222 b6 20.7 Pass
Humidity 10 70 % 49.0 Pass
Resultant Acceleration 125 155 g's 144.5 Pass
Oscillation 0 15 % 2.88 Pass
Fore-Aft Acceleration -15 15 g's 56 Pass
Transducer Calibrations
Channel Manufacturer Serial Calibration Calibration
Number Date Due Date
X Accelerometer ENDEVCO 7264CT AC-P66940 10/5/2018 4/5/2019
Y Accelerometer MSI| 64CM30 AC-MS25917 10/5/2017 4/5/2018
Z Accelerometer Endevco 7264C AC-P94090 10/5/2018 4/5/2019
Resultant Acceleration
175
L 1 B e
126+ - ——-——f- - m e
)
k-]
§ 100+
g 1
o
)
Q —
e D
50+
1 Max: 144.5g's
25 - Min: 0.0g's
1 Filter: CFC 1000
0 f ==
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Certification Report 2018-11-28 12:24:23
/ &/Spa” ES-2re Head Drop - CFR 572

Head CG X Acceleration
15
10+
w
L]
c
S
i
2 .
§ 54 Max: 5.64g's
< 1 Min: -6.54g's
-10 Filter: CFC 1000
-15 : - - - - - - - - - -
0 25 5 7.5 10
Time [ms]
125 Head CG Y Acceleration
100
w
o 754
c
o
g 50+
S
8 25- Max: 124.5 g's
< ] Min: -3.44g's
Eilter: CEC 1000——
0 ~
-25 : - — : - —_ - — —
0 25 5 7.5 10
Time [ms]
80 Head CG Z Acceleration
w
o
c
5]
=
o
L
[
3 Max: 73.59's
< Min: -2.6g's
Filter: CFC 1000

7.5 10

Time [ms

]
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Velocity (m/s)

{C“a/s a7 Certification Report 2018-12-07 09:25:27
p ES-2re Neck Flexion - CFR 572
ATD Manufacturer | FTSS Test Technician C. Mantell
ATD Serial Number| DG5348 Laboratory Supervisor | K. Brogan
Results
Test Parameter Minimum Maximum |Unit| Result Pass/Fail
Specification | Specification
Temperature 206 22.2 ‘C 21 Pass
Humidity 10 70 % 25.9 Pass
Velocity 33 35 |ms| 340 | Pass
Lateral Neck Rotation 49 59 deg 51.9 Pass
Time at Maximum Rotation 54 66 ms 56.0 Pass
Time of Rotation Decay from Maximum 53 88 ms 59.2 | Pass
Transducer Calibrations
Channel Manufacturer Serial Calibration | Calibration
Number Date Due Date
Pendulum Accelerometer ENDEVCO 7231CT | AC-AH5F3 5/11/2018 5/11/2019
Front Pendulum Potentiometer SP22G DS-094 10/31/2018 | 10/31/2019
Headform Potentiometer SP22G DS-095 10/31/2018 | 10/31/2019
Pendulum Velocity
0 =
[ R Min: -3.7 m/s
0.5+ N 5 Filter: CFC 60
-
-1 5 s
i, 8 8
254
-3 1
3.5
-4 } }
0 5 10 15 20
Time [ms]



Certification Report 2018-12-07
/ &/.spa” ES-2re ‘:JecI((:al‘-'l::xri'one-p gFR 572

09:25:27

Rotation (Deg)

Rotation (deg)

Rotation (deg)

Neck Rotation

75

S0+ Max: 51.9 deg
Min: -30.8 deg

Filter: CFC 180

254

254

-50

Time [ms]
Front Pendulum Potentiometer "Pot A"

J " " " " . " A " . " . . " "
0 25 50 75 100 125

Max: 35.1 deg

o | Min: -17.3 deg
Filter: CFC 180
20
104
0_
104
-20 +——— :
0 25 50 75 100 125
Time [ms]
Headform Potentiometer "Pot C"
20
Max: 17.8 deg

Min: -13.6 deg

Lo Filter: CFC 180

Time [ms]
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ACalspan

Certification Report
ES-2re Shoulder Impact - CFR 572

2018-12-10 18:14:10

ATD Manufacturer | FTSS Test Technician D. Reinhard
ATD Serial Number | DG5348 Laboratory Supervisor | K. Brogan
Results
Test Parameter Minimum Maximum Unit | Result = Pass/Fail
Specification Specification
Temperature 206 222 °C 222 Pass
Humidity 10 70 % 315 Pass
Velocity 4.2 4.4 m/s 4.39 Pass
Probe Acceleration 7.5 10.5 g's 8.71 Pass
Transducer Calibrations
Channel Manufacturer Serial Calibration Calibration
Number Date Due Date
Probe Accelerometer ENDEVCO 7264CT AC-P23904 11/1/2018 5/2/2019
Probe Acceleration
12,5
B s e T i S i ——
Max: 8.71g's
Min: -0.51g's
Filter: CFC 180

Acceleration (g's)

20

Time (ms)

80



/ &l.spaﬂ ES.or0 Upmm m R 2018-12-06 11:50:30

ATD Manufacturer | FTSS Test Technician D.Reinhard
ATD Senal Number| DG5348 Laboratory Supervisor | K Brogan
Results
Test Parameter Minimum Maximum Unit Result Pass/Fail
Specificati Specificati
' Temperature 206 . 222 . °c | 221 | Pass
. Humidity 10 . 70 . % ‘ 247 . Pass
Rib Displacement 36 40 mm 38.1 Pass
Transducer Calibrations
Channel Manufacturer ' Serial ' Calibration = Calibration
Number Date ___Due Date

Rib Potentiometer Honeywell MLT-38000203 DS-268GFE 11/27/2018 11/27/2019

Displacement (mm)

Time (ms)
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Certification Report 2018-12-05 11:23:21
A &/Spa” ES-2re Upper Rib Drop 4 m/s - CFR 572

ATD Manufacturer | FTSS Test Technician K. Dutton
ATD Serial Number | DG5348 Laboratory Supervisor | K. Brogan
Results
Test Parameter Minimum Maximum Unit | Result | Pass/Fail
Specification Specification ‘
Temperature 20.6 22.2 °oC 22.0 Pass
Humidity 10 70 % 228 Pass
Rib Displacement 46 51 mm 48.1 Pass
Transducer Calibrations
Channel Manufacturer Serial Calibration | Calibration
Number Date Due Date

Rib Potentiometer Honeywell MLT-38000203 DS-268GFE 11/27/2018 11/27/2019

3 Rib Displacement

B e P et e - = — — Max: 481 mm
Min: -4.1 mm
Filter: CFC 180~ —
40
£
= -
g
£
g
= 20-
&
o
10
0_
-10 - - - - - _— - : — — ; -
0 25 50 75 100
Time (ms)




/ &l.spaﬂ S mmm R:m- U 2018-12-06 11:36:35

ATD Manufacturer | FTSS Test Technician D.Reinhard
ATD Senal Number| DG5348 Laboratory Supervisor | K Brogan
Results
Test Parameter Minimum Maximum Unit Result Pass/Fail
Specificati Specificati
' Temperature 206 222 °c 221 Pass
. Humidity 10 70 % 27.3 Pass
Rib Displacement 36 40 mm 398 Pass
Transducer Calibrations
Channel Manufacturer ' Serial ' Calibration = Calibration
Number Date ___Due Date

Rib Potentiometer Honeywell MLT-38000203 DS-269GFE 11/27/2018 11/27/2019

Displacement (mm)

Time (ms)
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Certification Report 2018-12-05 11:50:38
A &ls.pa” ES-2re Middle Rib Drop 4 m/s - CFR 572

ATD Manufacturer | FTSS Test Technician K. Dutton
ATD Serial Number | DG5348 Laboratory Supervisor | K. Brogan
Results
Test Parameter Minimum Maximum Unit | Result = Pass/Fail
Specification Specification ‘
Temperature 20.6 22.2 °oC 220 | Pass
Humidity 10 70 % | 226 | Pass
Rib Displacement 46 51 mm 48.8 Pass

Transducer Calibrations

Channel Manufacturer Serial Calibration Calibration
Number Date Due Date

Rib Potentiometer Honeywell MLT-38000203 DS-269GFE 11/27/2018 11/27/2019

3 Rib Displacement

R e — = — ~ Max: 488 mm
Min: -3.7 mm
Filter: CFC 180~ —
40
£
= -
g
£
g
= 20-
&
o
10
0_
-10 - - - - - _— - : — — ; -
0 25 50 75 100
Time (ms)
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/ &/.spaﬂ ESors me m_ R E72 2018-12-06 11:11:58

ATD Manufacturer | FTSS Test Technician D.Reinhard
ATD Senal Number| DG5348 Laboratory Supervisor | K Brogan
Results
Test Parameter Minimum Maximum Unit Result Pass/Fail
Specificati Specificati
' Temperature 206 222 °c 221 Pass
. Humidity 10 70 % 264 Pass
Rib Displacement 36 40 mm 396 Pass
Transducer Calibrations
Channel Manufacturer ' Serial ' Calibration = Calibration
Number Date ___Due Date

Rib Potentiometer Honeywell MLT-38000203 DS-270GFE 11/27/2018 11/27/2019

Displacement (mm)

Time (ms)
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{& /5 a7 Certification Report 2018-12-06 10:49:27
p ES-2re Lower Rib Drop 4 m/s - CFR 5§72
ATD Manufacturer | FTSS Test Technician D.Reinhard
ATD Senal Number| DG5348 Laboratory Supervisor | K Brogan
Resuits
Test Parameter Minimum Maximum Unit Result Pass/Fail
Specificati Specificati
' Temperature 206 222 °c 221 Pass
. Humidity 10 70 % | 252 Pass
Rib Displacement 46 51 mm = 499 Pass
Transducer Calibrations
Channel Manufacturer ' Serial Calibration = Calibration
Rib Potentiometer Honeywell MLT-38000203 DS-270GFE 11/27/2018 11/27/2019
- Rib Displacement

Displacement (mm)

25
Time (ms)
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A@/Spﬂﬂ Certification Report 2018-12-11 11:58:16
ES-2re Abdomen Impact - CFR 572

ATD Manufacturer | FTSS Test Technician D.Reinhard
ATD Serial Number | DG5348 Laboratory Supervisor | K. Brogan
Results
Test Parameter Minimum - Maximum Unit | Result | Pass/Fail
Specificati Specificati

Temperature 20.6 ‘ 22.2 °®©C 22.2 Pass
Humidity 10 70 % 20.2 Pass
Velocity 3.9 ﬂ 41 m/s | 4.09 Pass
Combined Abdomen Force 2200 2700 N | 2568.4 Pass
Time at Peak Abdomen Force 10.0 f 12.3 ms | 10.60 Pass
Resistive Probe Force 4000 ‘ 4800 N | 4353.3 Pass
Time at Peak Resistive Force 10.6 ﬁ 13.0 ms | 11.20 Pass

Transducer Calibrations

Channel Manufacturer Serial Calibration Calibration
Number Date Due Date
Pendulum Aocelerometgr ENDEVCO 7264CT AC-P23904 11/1/2018 5/2/2019
Front Abdomen Load Cell FTSS 2631 LC-1509 10/4/2018 @ 10/4/2019
Middle Abdomen Load Cell DENTON 2631 LC-1508 10/4/2018 | 10/4/2019
Rear Abdomen Load Cell FTSS 2631 LC-1507 10/4/2018 | 10/4/2019
Probe Force
L e —
4004+ - — - ——— /- \———"—"———— - — — — — — — — — — — — — —
Max: 4353.3 N
Min: -56.2 N
3000 Filter: CFC 180
z
§ 2000 -
(=]
w
1000
0 .
e _—
0 10 20 30 40 50

Time [ms]
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ACalspan

Certification Report
ES-2re Abdomen Impact - CFR 572

2018-12-11 11:58:16

Combined Abdomen Force

3000
2500 -}
= 2000 T Max: 2568.4 N
S 1500- Min: -20.3 N
g 1 000_ Filter: CFC 600
% 500
o i
-500 ; : ; —t— — —
0 10 20 30 40 50
Time [ms]
260 Front Abdomen Force
600 - Max: 614.8 N
Min: -13.6 N

Filter: CFC 600

Z 400
§ 300
L 200
100
0_
-100 t t —t —t —t L t
0 10 20 30 40 50
Time [ms]
1250 Middle Abdomen Force
| Max: 1134.0 N
Min: <10.5 N
-y Filter: CFC 600
<
@
e
o
w
-250 4 -+ e — - — - — —
0 10 20 30 40 50
Time [ms]
Max: 837.4 N
Min: -6.6 N

Force (N)

Filter: CFC 600
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AdCalspan

Certification Report
ES-2re Spine Flexion - CFR 572

2018-12-07 14:36:39

ATD Manufacturer | FTSS Test Technician C. Mantell
ATD Serial Number| DG5348 Laboratory Supervisor | K. Brogan
Results
Test Parameter Minimum Maximum Unit Result Pass/Fail
Specification Specification
Temperature 20.6 222 '©C 21.3 Pass
" Humidity 10 70 % | 247 Pass
~ Velocity 5.95 6.15 ' m/s  6.113 Pass
Lateral Spine Rotation 45 55 deg 53.1 Pass
' Time at Maximum Rotation 39 53 ‘ms 461 Pass
i Time of Decay to Zero Degrees 37 57 ' ms 378 Pass
Pulse within Corridor? - - -
Transducer Calibrations
Channel Manufacturer Serial ' Calibration Calibration
Number Date Due Date
- Pendulum Accelerometer | ENDEVCO 7231CT | AC-AH5F3 | 511/2018 = 5/11/2019
Pendulum "A" Potentiometer SP22G DS-094 10/31/2018 = 10/31/2019
Condyle "B" Potentiometer SP22G DS-095 10/31/2018 = 10/31/2019
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Certification Report 2018-12-07 14:36:39
/&lspa” ES-2re Spine Flexion - CFR 572

Pendulum Velocity

RS Min: -7.0 m/s
N Filter: CFC 60

-1

Velocity (m/s)

0 5 10 15 20 25 30
Time [ms]

Spine Rotation
75

Max: 53.1 deg
Min: -31.1 deg
Filter: CFC 180

Rotation (Deg)

0 25 50 75 100 125
Time [ms]
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Certification Report 2018-12-07 14:36:39
/&lspa” ES-2re Spine Flexion - CFR 572

Potentiometer "A" Rotation

40
Max: 35.7 deg
Min: -18.6 deg
Filter: CFC 180
30
20
o
L
&
s 10
=
5]
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0 |
-10
-20
0 25 50 75 100 125
Time [ms]
56 Potentiometer "C" Rotation
Max: 17.8 deg
Min: -12.6 deg
15 Filter: CFC 180
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)
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Time [ms]
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A&/Spﬂﬂ Certification Report 2018-12-12 10:23:11
ES-2re Pelvis Impact - CFR 572

ATD Manufacturer | FTSS Test Technician D. Reinhard
ATD Serial Number | DG5348 Laboratory Supervisor | K. Brogan
Results
Test Parameter Minimum Maximum Unit | Result | Pass/Fail
Specificati Specificati
Temperature 20.6 ‘ 22.2 °®©C 22.2 Pass
Humidity 10 70 % 239 Pass
Velocity 42 4 4.4 m/s | 4.39 Pass
Resistive Force 4700 5400 N | 4760.7 Pass
Time at Peak Resistive Force 11.8 1 16.1 ms | 1255 Pass
Pubic Force -1590 -1230 N [-1354.3 Pass
Time at Peak Pubic Force 12.2 ‘ 17.0 ms | 14.15 Pass
Transducer Calibrations
Channel Manufacturer Serial Calibration @ Calibration

Number Date Due Date
Pendulum Accelerometer ENDEVCQO 7264CT AC-P23904 11/1/2018 51212019
Pubic Load Cell FTSS 3096 LC-458 10/4/2018 10/4/2019

Probe Acceleration
Max: 20.89g's
Min: 0.0g's
20} Filter: CFC 180

Acceleration (g's)

Time [ms]
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ACalspan

Certification Report 2018-12-12 10:23:11
ES-2re Pelvis Impact - CFR 572

Force (N)

Force (N)

Resistive Force
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5000 -
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1000 -}

o Min: 10.3 N
Filter: CFC 180
-1000 ~—t—t—t—t—p—s — _—-—-
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Time [ms]
Pubic Force
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Filter: CFC 600
-1500 1
-2000 Y+4——r—mr—— _—
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Time [ms]
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POST-TEST
ES-2re PERFORMANCE CALIBRATION TEST DATA

V-21



AdCalsparn

External Measurements - EuroSID-2re

Technician: K. Dutton

Dummy Serial Number: DG5348

Date: 12/15/2018

fo- 16
5
[eid 1 %
+ | =bs i
FRONT VIEW SIDE VIEW
Dim. No. Description s"efn";':;m" ?;f:)“ Pass/Fail
1 Sitting Height 900 | 918 911 Pass
2 Seat to Shoulder Joint _ 558 | 572 562 Pass
3 Seat to Lower Face of Thoracic Spine Box 346 | 356 352 Pass
4 Seat to Hip Join! (center of bolt) 97 103 100 Pass
5 Sole fo Seat, Sitting 333 | 451 410 Pass
6 Head Width 152 | 158 156 Pass
7 Shoulder/Arm Width 461 479 472 Pass
8 Thorax Width 322 | 332 325 Pass
9 Abdomen Width 273 | 287 282 Pass
10 Pelvis Lap Width 359 | 373 365 Pass
11 Head Depth 196 | 206 201 Pass
12 |Thorax Depth 262 | 272 | 267 Pass
13 Abdomen Depth 194 | 204 200 Pass
14 |Pelvis Depth 235 | 245 | 242 Pass
15 Back of Buttocks to Hip Joint (center of bolt) | 150 | 160 | 154 Pass
16 Back of Buttocks to Front Knee 597 | 615 606 Pass
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{C“als a7 Certification Report 2018-12-17 17:19:01
p ES-2re Head Drop - CFR 572
ATD Manufacturer | FTSS Test Technician | K Dutton
ATD Serial Number | DG5348 Laboratory Supervisor | K Brogan
Resuilts
Test Parameter Minimum Maximum Unit Resuit Pass/Fail
Specification Specification
- Temperature 206 22 °c 220 Pass
- Humidity 10 70 % 272 Pass
Resuitant Acceleration 125 . 155 g's . 149.6 Pass
‘ Osdllation 0 . 15 % 6.42 Pass
Fore-Aft Acceleration -15 15 g's 9.7 Pass
Transducer Calibrations
Channel Manufacturer Serial | Calibration Calibration
X Accelerometer ENDEVCO 7264CT  ACPS58757 10/17/2018 4/17/2019
Y Accelerometer ENDEVCO 7264CT = ACP68062 10/17/2018 4/17/2019
Z Accelerometer ENDEVCO 7264CT  AC-P68066 10/17/2018 4/17/2019
Resultant Acceleration
 Fao
ML == R g m e e et nes SN
126 - --——f-A-— -
w
B 4
§ 100+
§ 75+
50+
[ Max: 149.6 g's
251 Min: 0.0g's
Filter: CFC 1000
0 : =
5 10
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/ &bpaﬂ Es. m Re&onR 2018-12-17 17:19:01

Head CG X Acceleration
15

w
L
§
0
g ® Max: 9.7 g's

Min: -23g's
-10 Filter: CFC 1000

Time [ms]
125 Head CG Y Acceleration

100
Max: 116.9 g's
Min: 6.1g's
Filter: CFC 1000—|

Time [ms]

~J
w

Accoleration (g's)
¥ 8

o

Head CG Z Acceleration

Max: 94.8 g's
Min: -39g's
‘ Filter:-CEC-4000—

Time [ms]

Acceleration (g's)
B 8 8 8

o
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Certification Report 2018-12-15 08:16:17
/ &lspa” ES-2re Neck Flexion - CFR 572

ATD Manufacturer | FTSS Test Technician K. Dutton
ATD Serial Number| DG5348 Laboratory Supervisor | K. Brogan
Results
Test Parameter Minimum Maximum Unit Result Pass/Fail
Specification Specification

Temperature 20.6 22.2 °%C 216 Pass
" Humidity 10 ' 70 % 316 | Pass
j Velocity 3.3 3.5 m/s 3.40 Pass

Lateral Neck Rotation 49 . 59 deg 521 | Pass
| Time at Maximum Rotation 54 66 ms 59.6 Pass
' Time of Rotation Decay from Maximum 53 . 88 " ms . 54.2 . Pass

Transducer Calibrations

Channel Manufacturer Serial  Calibration Calibration

Number Date Due Date

Pendulum Accelerometer ENDEVCO 7231CT AC-AH5F3 = 5/11/2018 = 5/11/2019
' Front Pendulum Potentiometer SP22G . DS-094 | 10/31/2018 = 10/31/2019
' Headform Potentiometer SP22G . DS-095 | 10/31/2018 = 10/31/2019

Pendulum Velocity
0 -

2 Min: -3.7 m/s
-0.5 » Filter: CFC 60

Velocity (m/s)
o o

N
o

Time [ms]
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Certification Report 2018-12-15 08:16:17
/&lspa” ES-2re Neck Flexion - CFR 572

Rotation (Deg)

Rotation (deg)

Rotation (deg)
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Neck Rotation

Max: 52.1 deg
Min: -31.9 deg
Filter: CFC 180

0 25 50 75 100 125
Time [ms]

Front Pendulum Potentiometer "Pot A"

Max: 35.6 deg

Min: -18.5 deg
Filter: CFC 180
0 25 50 75 100 125
Time [ms]

Headform Potentiometer "Pot C"

Max: 17.3 deg
Min: -13.7 deg
Filter: CFC 180

0 25 50 75 100 125
Time [ms]
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ACalspan

Certification Report
ES-2re Shoulder Impact - CFR 572

2018-12-18 15:40:19

ATD Manufacturer | FTSS Test Technician D. Reinhard
ATD Serial Number | DG5348 Laboratory Supervisor | K. Brogan
Results
Test Parameter Minimum Maximum Unit | Result = Pass/Fail
Specification Specification
Temperature 206 222 °C 22.0 Pass
Humidity 10 70 % 206 Pass
Velocity 4.2 4.4 m/s 4.40 | Pass
Probe Acceleration 7.5 10.5 g's 10.26 Pass
Transducer Calibrations
Channel Manufacturer Serial Calibration Calibration
Number Date Due Date
Probe Accelerometer ENDEVCO 7264CT AC-P23904 11/1/2018 5/2/2019
Probe Acceleration
12,5
s R e e S i ——
754 — - - — -
% Max: 10.26 g's
] Min: -0.32g's
g Filter: CFC 180
% 5
s
3
<
25
0 -
25 | ! | ! !

0 20
Time (ms)
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Certification Report 2018-12-18 11:33:18
A &/Spa” ES-2re Upper Rib Drop 3 m/s - CFR 572

ATD Manufacturer | FTSS Test Technician C. Mantell
ATD Serial Number | DG5348 Laboratory Supervisor | K. Brogan
Results
Test Parameter Minimum Maximum Unit | Result = Pass/Fail
Specification Specification ‘
Temperature 20.6 222 °oC 219 | Pass
Humidity 10 70 % | 206 | Pass
Rib Displacement 36 40 mm 38.4 Pass

Transducer Calibrations

Channel Manufacturer Serial Calibration Calibration
Number Date Due Date

Rib Potentiometer Honeywell MLT-38000203 DS-268GFE 11/27/2018 11/27/2019

5 Rib Displacement

Max: 38.4 mm
Min: -3.4mm

o Filter: CFC 180

E 20+
$
£
3
S
& 10
(=]
0
M
0 25 50 75 100
Time (ms)
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Certification Report 2018-12-18 11:27:10
A &/Spa” ES-2re Upper Rib Drop 4 m/s - CFR 572

ATD Manufacturer | FTSS Test Technician C. Mantell
ATD Serial Number | DG5348 Laboratory Supervisor | K. Brogan
Results
Test Parameter Minimum Maximum Unit | Result = Pass/Fail
Specification Specification ‘
Temperature 20.6 222 °oC 219 | Pass
Humidity 10 70 % | 206 | Pass
Rib Displacement 46 51 mm 48.1 Pass

Transducer Calibrations

Channel Manufacturer Serial Calibration Calibration
Number Date Due Date

Rib Potentiometer Honeywell MLT-38000203 DS-268GFE 11/27/2018 11/27/2019

3 Rib Displacement

= e e et o — = — — Max: 481 mm
Min: -3.9 mm
Filter: CFC 180~ —
40
£
= -
g
£
g
= 20-
&
o
10
0_
-10 - - - - - _— - : — — ; -
0 25 50 75 100
Time (ms)
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A&/S a7 Certification Report 2018-12-18 11:08:33
p ES-2re Middle Rib Drop 3 m/s - CFR 572

ATD Manufacturer | FTSS Test Technician C. Mantell
ATD Serial Number | DG5348 Laboratory Supervisor | K. Brogan
Results
Test Parameter Minimum Maximum Unit | Result = Pass/Fail
Specification Specification ‘
Temperature 20.6 22.2 °oC 220 | Pass
Humidity 10 70 % | 206 | Pass
Rib Displacement 36 40 mm 39.8 Pass

Transducer Calibrations

Channel Manufacturer Serial Calibration Calibration
Number Date Due Date

Rib Potentiometer Honeywell MLT-38000203 DS-269GFE 11/27/2018 11/27/2019

5 Rib Displacement

Max: 39.8 mm
Min: -3.1 mm

o Filter: CFC 180

E 20+
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& 10
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0 25 50 75 100
Time (ms)
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A&/S a7 Certification Report 2018-12-18 10:36:41
p ES-2re Middle Rib Drop 4 m/s - CFR 572

ATD Manufacturer | FTSS Test Technician C. Mantell
ATD Serial Number | DG5348 Laboratory Supervisor | K. Brogan
Results
Test Parameter Minimum Maximum Unit | Result = Pass/Fail
Specification Specification ‘
Temperature 20.6 22.2 °oC 220 | Pass
Humidity 10 70 % | 206 | Pass
Rib Displacement 46 51 mm 48.9 Pass

Transducer Calibrations

Channel Manufacturer Serial Calibration Calibration
Number Date Due Date

Rib Potentiometer Honeywell MLT-38000203 DS-269GFE 11/27/2018 11/27/2019

3 Rib Displacement

R e — = — — Max: 489 mm
Min: -3.5 mm
Filter: CFC 180~ —
40
£
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g
£
g
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0 25 50 75 100
Time (ms)
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Certification Report 2018-12-18 10:15:45
A &/Spa” ES-2re Lower Rib Drop 3 m/s - CFR 572

ATD Manufacturer | FTSS Test Technician C. Mantell
ATD Serial Number | DG5348 Laboratory Supervisor | K. Brogan
Results
Test Parameter Minimum Maximum Unit | Result = Pass/Fail
Specification Specification ‘
Temperature 20.6 222 °oC 216 | Pass
Humidity 10 70 % | 200 | Pass
Rib Displacement 36 40 mm 38.8 Pass

Transducer Calibrations

Channel Manufacturer Serial Calibration Calibration
Number Date Due Date

Rib Potentiometer Honeywell MLT-38000203 DS-270GFE 11/27/2018 11/27/2019

5 Rib Displacement

Max: 38.8 mm
Min: -2.6 mm

o Filter: CFC 180

E 20+
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Time (ms)
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Certification Report 2018-12-18 09:37:52
A &/Spa” ES-2re Lower Rib Drop 4 m/s - CFR 572

ATD Manufacturer | FTSS Test Technician C. Mantell
ATD Serial Number | DG5348 Laboratory Supervisor | K. Brogan
Results
Test Parameter Minimum Maximum Unit | Result = Pass/Fail
Specification Specification ‘
Temperature 20.6 22.2 °oC 220 | Pass
Humidity 10 70 % | 206 | Pass
Rib Displacement 46 51 mm 50.2 Pass

Transducer Calibrations

Channel Manufacturer Serial Calibration Calibration
Number Date Due Date

Rib Potentiometer Honeywell MLT-38000203 DS-270GFE 11/27/2018 11/27/2019

3 Rib Displacement

s0-+ s SRR AT e IS Eenns T e & — — — — Max: 50.2mm—
Min: -3.1 mm
Filter: CFC 180~ —

40

w
o
{

Displacement (mm)
N
o

10

-10 - - - - - : - - - - - - : ; - - - - -
0 25 50 75 100
Time (ms)
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ACalspan

Certification Report
ES-2re Thorax Impact - CFR 572

2018-12-19 08:30:23

ATD Manufacturer | FTSS Test Technician D. Reinhard
ATD Serial Number | DG5348 Laboratory Supervisor | K. Brogan
Results
Test Parameter Minimum Maximum Unit | Result | Pass/Fail
Specificati Specificati
Temperature 20.6 222 °C 22.0 Pass
Humidity 10 70 % 206 Pass
Velocity 54 56 m/s | 5.56 Pass
Resistive Force after 6ms 5100 6200 N | 52144 Pass
Upper Thorax Rib Deflection 34 41 mm | 403 Pass
Mid Thorax Rib Deflection 37 45 mm | 43.2 Pass
Lower Thorax Rib Deflection 37 44 mm 40.8 Pass
Transducer Calibrations
Channel Manufacturer Serial Calibration | Calibration
Number Date Due Date
Probe Accelerometer ENDEVCO 7264CT AC-P23904 | 11/1/2018 5/2/2019
Upper Thorax Rib Potentiometer |Honeywell MLT-38000203 | DS-268GFE | 11/27/2018 | 11/27/2019
Middle Thorax Rib Potentiometer | Honeywell MLT-38000203 | DS-269GFE | 11/27/2018 | 11/27/2019
Lower Thorax Rib Potentiometer |Honeywell MLT-38000203 | DS-270GFE | 11/27/2018 | 11/27/2019
Probe Acceleration
50
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Min: 0.01g's
Filter: CFC 180
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Certification Report 2018-12-19 08:30:23
/ &/.spa” ES-2re Thorax Impact - CFR 572
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A@/S a7 Certification Report 2018-12-18 18:14:17
p ES-2re Abdomen Impact - CFR 572

ATD Manufacturer | FTSS Test Technician D.Reinhard
ATD Serial Number | DG5348 Laboratory Supervisor | K. Brogan
Results
Test Parameter Minimum - Maximum Unit | Result | Pass/Fail
Specificati Specificati

Temperature 20.6 ‘ 22.2 °®©C 216 Pass
Humidity 10 70 % 21.7 Pass
Velocity 3.9 ﬂ 41 m/s | 4.09 Pass
Combined Abdomen Force 2200 2700 N | 26745 Pass
Time at Peak Abdomen Force 10.0 f 12.3 ms | 10.50 Pass
Resistive Probe Force 4000 ‘ 4800 N | 4257.1 Pass
Time at Peak Resistive Force 10.6 ﬁ 13.0 ms | 10.80 Pass

Transducer Calibrations

Channel Manufacturer Serial Calibration Calibration
Number Date Due Date
Pendulum Aocelerometgr ENDEVCO 7264CT AC-P23904 11/1/2018 5/2/2019
Front Abdomen Load Cell FTSS 2631 LC-1509 10/4/2018 @ 10/4/2019
Middle Abdomen Load Cell DENTON 2631 LC-1508 10/4/2018 | 10/4/2019
Rear Abdomen Load Cell FTSS 2631 LC-1507 10/4/2018 | 10/4/2019
Probe Force
L e —
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Certification Report
ES-2re Abdomen Impact - CFR 572

2018-12-18 18:14:17
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3000
2500 -}
= 2000 - Max: 2674.5 N
o 1500- Min: -29.7 N
g 1 000_ Filter: CFC 600
% 500
o i
-500 ' 1 2 ; 1 1
0 10 20 30 40 50
Time [ms]
260 Front Abdomen Force
600 - Max: 663.1 N
Min: -15.8 N

Filter: CFC 600

Z 400
§ 300
8 200
100
0_
-100 : : — — — —_— ;
0 10 20 30 40 50
Time [ms]
1250 Middle Abdomen Force
1 Max: 1177.7 N
Min: -8.2N
- Filter: CFC 600
Z
(-]
e
5]
uw
-250 ———s —_—
0 10 20 30 40 50
Time [ms]
Max: 845.6 N
Min: -6.4N

Force (N)

Filter: CFC 600

V-37

40 50



AdCalspan

Certification Report
ES-2re Spine Flexion - CFR 572

2018-12-15 09:45:07

ATD Manufacturer | FTSS Test Technician C. Mantell
ATD Serial Number| DG5348 Laboratory Supervisor | K. Brogan
Results
Test Parameter Minimum Maximum Unit Result Pass/Fail
Specification Specification
Temperature 20.6 222 '©C 21.1 Pass
" Humidity 10 70 % | 322 Pass
~ Velocity 5.95 6.15 ' m/s  6.113 Pass
Lateral Spine Rotation 45 55 deg 514 Pass
' Time at Maximum Rotation 39 53 'ms  46.1 Pass
i Time of Decay to Zero Degrees 37 57 ' ms 370 Pass
Pulse within Corridor? - - -
Transducer Calibrations
Channel Manufacturer Serial ' Calibration Calibration
Number Date Due Date
- Pendulum Accelerometer | ENDEVCO 7231CT | AC-AH5F3 | 511/2018 = 5/11/2019
Pendulum "A" Potentiometer SP22G DS-094 10/31/2018 = 10/31/2019
Condyle "B" Potentiometer SP22G DS-095 10/31/2018 = 10/31/2019
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Certification Report 2018-12-15 09:45:07
/&lspa” ES-2re Spine Flexion - CFR 572

Pendulum Velocity
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Certification Report 2018-12-15 09:45:07
/&lspa” ES-2re Spine Flexion - CFR 572

Potentiometer "A" Rotation
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Certification Report 2018-12-18 18:42:57
A &/s.pa” ES-2re Pelvis Impact - CFR 572

ATD Manufacturer | FTSS Test Technician D. Reinhard
ATD Serial Number | DG5348 Laboratory Supervisor | K. Brogan
Results
Test Parameter Minimum Maximum Unit | Result | Pass/Fail
Specificati Specificati
Temperature 20.6 ‘ 22.2 °®©C 21.4 Pass
Humidity 10 70 % 239 Pass
Velocity 42 4 4.4 m/s | 4.38 Pass
Resistive Force 4700 5400 N | 4706.2 Pass
Time at Peak Resistive Force 11.8 1 16.1 ms | 13.20 Pass
Pubic Force -1590 -1230 N |[-1382.1 Pass
Time at Peak Pubic Force 12.2 ‘ 17.0 ms | 12.90 Pass
Transducer Calibrations
Channel Manufacturer Serial Calibration @ Calibration

Number Date Due Date
Pendulum Accelerometer ENDEVCQO 7264CT AC-P23904 11/1/2018 51212019
Pubic Load Cell FTSS 3096 LC-458 10/4/2018 10/4/2019

Probe Acceleration
Max: 20.6 g's
Min: 0.1g's
20} Filter: CFC 180

Acceleration (g's)

Time [ms]
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Certification Report 2018-12-18 18:42:57

ES-2re Pelvis Impact - CFR 572
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APPENDIX VI
SID-lls PERFOMANCE CALIBRATION TEST DATA

***+% Note: For this test, an un-instrumented SID-Il ATD was used as ballast and injury
response data was not collected per NHTSA COR’s request.
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APPENDIX VII

TEST EQUIPMENT AND INSTRUMENTATION CALIBRATION
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TABLE 1 — Dummy Instrumentation (ES-2re)

ES-2re SIN_DG5348

Serial Manufacturer Calibration

Number Date
X AC-P58757 ENDEVCO 10/17/2018
Primary Y AC-P68062 ENDEVCO 10/17/2018
Head Accelerometers Z AC-P68066 ENDEVCO 10/17/2018
X AC-P51635 ENDEVCO 10/17/2018
Redundant Y AC-P59001 ENDEVCO 10/17/2018
Z AC-P16576 ENDEVCO 12/4/2018
Thorax Rib Upper Y DS-268GFE Honeywell 11/27/2018
Displacement Middle Y DS-269GFE Honeywell 11/27/2018
Potentiometers Lower Y DS-270GFE Honeywell 11/27/2018
Forward Y LC-1509 FTSS 2631 10/4/2018
Abdomen Load Cells Middle Y LC-1508 DENTON 10/4/2018
Rear Y LC-1507 DENTON 10/4/2018
X AC-P94951 ENDEVCO 11/16/2018
Lower Spine Accelerometers (T12) Y | AC-MS25941 | MSI 64CM30 | 11/16/2018
Z | AC-MS25879 | MSI64CM30 | 11/16/2018
Pubic Symphysis Load Cell Y LC-458 FTSS 3096 10/4/2018

TABLE 2 — Dummy Instrumentation (SID-IIs)

SID-lls SIN__224 (Ballast)

Serial Manufacturer Calibration

Number Date

X NA NA NA

Primary Y NA NA NA

Z NA NA NA

Head Accelerometers X NA NA NA

Redundant Y NA NA NA

Z NA NA NA

. Upper Y NA NA NA
Displacement ThoRrizCIC Middle Y A A .
Potentiometers . Lower Y A A .

Abdominal Upper Y NA NA NA

Rib Lower Y NA NA NA

X NA NA NA

Lower Spine Accelerometers (T12) Y NA NA NA

Z NA NA NA

Acetabulum Load Cell Y NA NA NA

lliac Wing Load Cell Y NA NA NA

Pelvis Plug (struck side) NA NA NA

Pelvis Plug (non-struck side) NA NA NA
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TABLE 3 - Vehicle Instrumentation

Vehicle Instrumentation Serial Number | Manufacturer Cal:)b;zglon
Vehicle Center of Gravity X AC-A197037 MSI 1201-1000 10/4/2018
1 Vehicle Center of Gravity Y AC-A217575 MSI 1201-1000 10/4/2018
Vehicle Center of Gravity z AC-A222636 MSI 1201-1000 10/4/2018
Right Sill at Front Seat X AC-A196604 MSI 1201-1000 8/7/2018
2 Right Sill at Front Seat Y AC-A217555 MSI 1201-1000 10/29/2018
Right Sill at Front Seat Z AC-A229244 MSI 1201-1000 10/31/2018
Right Sill at Rear Seat X AC-A247202 MSI 1201-1000 8/27/2018
3 Right Sill at Rear Seat Y AC-A247206 MSI 1201-1000 8/27/2018
Right Sill at Rear Seat Z AC-A247193 MSI 1201-1000 8/27/2018
4 Left Sill at Front Door Y AC-A217573 MSI 1201-1000 11/16/2018
5 Left Sill at Rear Door Y AC-A250383 MSI 1201-1000 6/20/2018
6 Left A-Post Lower Y AC-A262040 MSI 1201-1000 11/2/2018
7 Left A-Post Middle Y AC-A203877 MSI 1201-1000 10/3/2018
8 Left B-Post Lower Y AC-A189600 MSI 1201-1000 8/22/2018
9 Left B-Post Middle Y AC-A229239 MSI 1201-1000 10/31/2018
10 Front Seat Track Y AC-A262067 MSI 1201-1000 11/19/2018
11 Rear Seat Track or Structure Y AC-A229238 MSI 1201-1000 11/13/2018
12 Right Rear Occ. Compartment Y AC-A250356 MSI 1201-1000 11/16/2018
13 Engine Block X AC-A211599 MSI 1201-1000 10/4/2018
Engine Block Y AC-A217535 MSI 1201-1000 10/3/2018
Rear Floorpan Above Axle X AC-A250357 MSI 1201-1000 8/22/2018
14 Rear Floorpan Above Axle Y AC-A262065 MSI 1201-1000 9/20/2018
Rear Floorpan Above Axle Z AC-A250384 MSI 1201-1000 9/20/2018
TABLE 4 — MDB Instrumentation
MDB Instrumentation Serial Number Manufacturer Calga;?;on
Vehicle CG Acceleration vs. Time X AC-A222648 MSI 1201-1000 8/22/2018
Vehicle CG Acceleration vs. Time Y AC-A255839 MSI 1201-1000 10/3/2018
Vehicle CG Velocity vs. Time M AC-A255839 MSI 1201-1000 10/3/2018
Vehicle CG Acceleration vs. Time z AC-A255863 MSI 1201-1000 3/23/2018
Vehicle CG Velocity vs. Time z AC-A255863 MSI 1201-1000 3/23/2018
Vehicle CG Resultant Acceleration vs. Time R Calculated Calculated Calculated
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WI-VERF-NCAPM-021-R04

~dCalspan

2018 Hyundai Veloster

KMHTG6AF6KU005788
CV2140.1002.4204
Conditions:

New Car Assessment Program
Side Impact Moving Deformable Barrier Test

Work Instructions Aligned with U.S. D.0.T. National Highway Traffic Safety Administration's
Laboratory Test Procedure for the New Car Assessment Program:
Side Impact Moving Deformable Barrier

This workbook has been issued for use by; %gb_(aﬂ@b]'_ Date: n‘i‘l‘f
This workbook has been approved for use by: Edﬁ}ﬁkm‘ Date: ]['?tl?
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Prepare Vehicle
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mm WI-VERF-NCAPM-021-R04

New Car Assessment Program Side Impact MDB
Incoming Vehicle Checklist:

Performed By: )‘4/\&;{ Hewnale Date: 4:7&/'8 =

Instruction: Fill in the following fields:
Dealer NonXousn Wyondea
Date vehicle arrived: | (| i} th
Model Year 209
Make H’.‘M da
Model Ve 05 for

Instructions: Verify the following and place a checkmark in the appropriate box. Any variances must be
reported to the Test Engineer within 2 working days of the vehicle’s arrival:

g
g

All options listed on the ‘window sticker’ are present on the test vehicle.
Tires and wheel rims are the same as listed.

There are no dents or other interior or exterior flaws.

The vehicle has been properly prepared and is in running condition.

The glove box contains an owner's manual, wamranty document, consumer information, and
extra set of keys.

Proper fuel filler cap is supplied on the test vehicle.

Spare tire, Jack, lug wrench and tool kit (if applicable) is located in the vehicle cargo area.
The odometer refiects that the vehicle has been driven less than or equal to 200 miles.
The VIN (vehicle identification number) matches the number supplied by NHTSA.

Vehicle is equipped / matches description provided by NHTSA.

Vehicle warning lights {i.e. check engine, SRS, etc.) are not illuminated.

Are there floor mats in the front and rear seats of the vehicle?

AR ER) (W
J00000D 00000
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WI-VERF-NCAPM-021-R04
New Car Assessment Program Side Impact MDB

Vehicle Condition Checklist:

Performed By:

Aﬂc’ / 2 Flfﬂ_._ !J_C—

Date: I?[.“ % <d

Instruction:
Enter the following information and check any boxes comesponding with a feature found on this vehicle.

Checklist
€2e194204 _ NHTSANo.
2019 Model Year '

H# wda, Make
\Lloste” _ Model
GW

Sedan VIN

Blacke Body Color
KO Odometer Reading (miles)

¥&ad- 2()  Engine Displacement (liters)
“ Type / No. Cylinders
Fromb 105" Engine Placement

Aste Transmission Type

o - §p_u,d Transmission Speeds
£ WD Final Drive '

({7 ] Overdrive '
(47 Roof Rack
[/ Sunroof/T-Top
(4/7) Running Boards '
(Y] Tit Steering Wheei '
(4] Power Seats '
(V) Anti-Lock Brakes
((4/]] AlWheel Drive (AWD)

Checklist
{E% Traction Control System (TCS) !
(A7) Auto-Leveling System '

(Y] Automatic Door locks (ADL) !

(V) Power Window Auto-Reverse '
[— ] Other Optional Feature '

(Y] Power Steering

(Y] Driver Front Airbag

(V"] Driver Curtain Airbag

(A7) Driver Head / Torso Airbag

(C¥] Driver Torso Airbag

((4/7) Driver Torso / Pelvis Airbag !

Driver Pelvis Airbag '

(47 Driver Knee Airbag '

(Y] Rear Passenger Curtain Airbag
(A7) Rear Passenger Head / Torso Airbag
(47 Rear Passenger Torso Airbag

Rear Passenger Torso / Pelvis Airbag '
Rear Passenger Pelvis Airbag '
(7] Driver Seat Belt Pre-tensioner
(47 Rear Passenger Seat Belt Pre-tensioner
(Y] Driver Load Limiter

((27] Rear Passenger Load Limiter

(=] Other Safety Restraint *

' These items are in addition to the Report of Vehicle Condition and are required for The Data Sheet No, 1

General Test and Vehicle Parameters.

NHTSA NCAP: C20194204: 2019 Hyundai Veloster (VIN: KMHTGBAF6KU005788)
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New Car Assessment Program Side Impact MDB

Instruction: Check any boxes corresponding with a feature found on this vehicle.
Checkiist
YN
(A7) Tinted Glass (Y] Air Conditioner
CD Power Brakes m AM/FM CD
(Y] Front Disc ((X] Power Windows
(X7] Rear Disc (Y] other

(Y] Bucket Seats

Instruction: Create and print photo placard. Then take the following photographs:
Reference sample photo sel on network (if needed).

Checklist
[_Y] Close up view of Vehicle's Tire Information Placard or Label (No. 56)
(3] Close up view of Vehicle Certification Label (No. 055)
(] Front View
(3] Left Front % View
[(5c] Left Side View
[ Left Rear % View
[(x) Rear View
(3] Right Rear % View
Right Side View

(7] Right Front % View
(] Right Front % View at a Distance from Vehicle (for NHTSA webpage)

(] View of Disengaged Parking Brake (No. 035)
Instruction: Using the copier, scan in the following pages. Save in *.jpeg format.

Checklist

(3] Head Restraint Use and Adjustment Information from Vehicle Owner's Manual (No.
069)

[:] Monroney Label or window sticker (No. 068)

Checklist

[TV Enter the vehicle information found on the previous two pages into the Vehicle Database. If a
field does not exist in the database, enter the information next to the missing subject. Save a
copy of the Incoming Vehicle Inspection report on the network.

(%] Forward copy of Vehicle Condition Report to Contracts

NHTSA NCAP: C20194204: 2019 Hyundai Veloster (VIN: KMHTGEAF6KU005788) Page 7 of 121
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General Vehicle Data:

Performed By: /4n J7 ﬂ(uf@-' e Date: _Jé/! 3/2 —
Instruction: Fill in the following sections.
Yes No

(] (] Does owner's manual provide instructions to turn off automatic door locks?

Data from Certification Label
Manufactured By | N nola; Mokr Company | SR (700 k9
Date of Manufacture | 1/ /55 /5 GAWR Front 10 kg
Vehicle Type 20 L—— GAWR Rear K20 kg

Vehicle Seating and Weight Capacity Data

Front | Rear | Third Total
Designated Seating Capacity (DSC) z = - “
Vehicle Weight Reduction (If Applicable) @ — kg
Vehicle Capacity Weight (VCW) (8) 3,7 kg
DSC x 68.04 kg (C) L% 2 F2.1oke
Rated Cargo and Luggage Weight (RCLW) (B-A)C) HH.8 kg

Vehicle Seat Type (Check one of the following)

Type of Seat Pan Type of Seat Back
Seating Location | Bucket | Bencn | Seit | Contoured | Fixed | i
Front Seat (g | =) B )| B3 | &3
Third Row Seat =DIeeEa eI o=

Please list other pertinent Optional Equipment below:
Aol

NHTSA NCAP: C20184204: 2019 Hyundal Veloster (VIN: KMHTGBAF6KU005788) Page 8 of 121
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Tire Placard Information Front Rear
Recommended Cold Tire Pressure (kPa) 2320 zz O
Recommended Tire Size Zis /QS'/RW 2"?/3}5‘ Aﬂl 7
7 4 4
Tire Sidewall Information Front Rear
Maximum Tire Pressure (kPa) 00 2o
Tire Size on Vehicle 2,5;,4_,%/,7 z:s’,éa,;/ 7z
Tire Manufacturer ¥ UMHO K J/’f/[ (4]
Tire Name Sol LS Solu Y
Tire Type MES A+ 5
Tire Width Z2is [ B
Aspect Ratio “qs “ 5
Radiel 17 7
Wheel Diameter |7 (7
Load Index / Speed Symbol BTH eadid
Treadwear 5060 58 0O
Traction Grade A A
Temperature Grade A A
Tire Material é&(&%{x}_wﬁ 52(5%,_@&, ka4 0
DOT for LEFT Tire IR %y \ye Fore Yar  |uyg
DOT for RIGHT Tire Yo 1R ¥ 27 IR By e
Tire Ply (Sidewall / Carcass) VA msbr—-—-—i
Tire Ply (Belts and Cap Ply) y & _r,.kl_'l’,rym =
Z plande "
NHTSA NCAP: C20184204: 2019 Hyundal Veloster (VIN: KMHTGBAFEKL005788) Page 9 of 121
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. . Rim diameter
Ratio of heightto ~ Radial
\ speed symbol
Nominal width of

tire in millimeters
Passenger
car tire
Max.
permissable
inflation
pressure

Max. load
rating

Treadwear, traction
and temperature grades

NHTSA NCAP: C20194204: 2019 Hyundal Veloster (VIN: KMHTGBAF6KU005788)
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Severe snow conditions

U.S. DOT tire
Identification number

Tire ply
composition
and materials
used
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New Car Assessment Program Side Impact MDB

Notify Customer & Form 1:
Engineer's Name:; & 7%@\\7&&@&% Date: q ll?h&

Instructions: Complete each task, and then check the appropriate box below.
When finished, place a copy of the Form 1 after this page.

Vehicle Condition Checklist:
(X Vehicie is ACCEPTABLE pate: AL F\ L&
(] Vehicle is NOT ACCEPTABLE and contacted NHTSA Date:

Test Date Checklist:

Provided NHTSA with test date Date: u'[?hq

Form 1 Checklist:

(X Request Form 1 Date: _t¥{T A[17)10
(3¢ Received Form 1 pate:  |\|F]) B

Check Form 1 to determine whether side airbags on the non-struck
side will deploy during test. If yes, determine whether OEM will assist
in disabling airbags on test day and if necessary request disabling

instructions from NHTSA. Date: _ [ F|1%
Check Form 1 to determine whether airbag sensor will detect
[I]pmunooofATDlnseet. Date: \ti’?h%'
((X) Reviewed and determined information is ACCEPTABLE pete:  W[F]LR
[ Reviewed and determined Information is NOT ACCEPTABLE Date:

If not acceptable, actions taken:

(] i1ssue resolved & information is now ACCEPTABLE Date:
Attendance for Test Checklist:
Requested list of OEM and NHTSA personnel who will be present for
test and date / time of amival, pate: 1) |7)I8

NHTSA NCAP: C20194204: 2019 Hyundal Veloster (VIN: KMHTGBAFEKU005788) Page 11 of 121
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Attitude - As Delivered Condition:
Performed By: Tfau‘g* Mzh‘sm__ pate: [2IFC )8

Note: Do not lift the vehicie off the ground until the attitude measurements have been laken,

Checklist
Cm If the vehicle was received with floor mats, leave them In the vehicle as they are need for dummy
= positioning.

(75 Check the battery voltage; if not acceptable put on charger and notify Test Engineer.
[S] Fill the transmission with transmission fluid to full capacity.

[E] Fill the coolant system to capacity.

[@ Fill the engine with motor oil to the maximum mark on the dip stick.

Fill the windshield washer reservoir to capacity.
Record the As Delivered tire pressure for each tire in the space provided below.

[E Record the cold tire pressure as indicated on the tire placard, for each tire, in the space provided
below.

% Fill the brake reservoir with brake fluid to its normal level.

EZ] Record the cold tire pressure as indicated in the vehicle's owner's manual, for each tire, in the
space provided below.

gm Inflate each tire to the indicated cold tire pressure as indicated on the tire placard.

Units Left Front Right Front Left Rear Right Rear
AR otvred e 220 220 ZZo 22>
Vi Pl W | 2%n | Z30 | 22 | 23
Owner's Manual kpa N/@' N /A‘ M /A X ﬁ.
T e | 46D62
Lot Roar =

NHTSA NCAP: C201984204: 2019 Hyundai Veloster (VIN: KMHTGBAFBKU005788) Page 12 of 121
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Checklist

[E] With the vehicle in the *As Delivered” weight condition, place it on a flat, level surface.

Place transmission in neutral,

Note: If the vehicle has an Auto-Leveling, the ignition must be set to the “on” position. If the
vehicle is equipped with a self-adfusting hydraulic system, set the vehicle to the mode
specified in the vehicle manufacturer’s test setup information (Form1)

m Exercise the suspension by rolling the vehicle forward and rearward approximately 4 to 6 feet.
Repeat this step three to four additional times.

@ Mark an attitude reference point just above the left front whee! well opening (on the body’s sheet
metal) that is directly above the center of the wheel. This point should be roughly 10 mm above
the well opening, on a flat surface and not on any decorative trim. Place a 4" target on this
attitude reference point.

m Measure the distance between the ground and this reference point. Record this measurement in
the below table.

Kj Mark an attitude reference point just above the right front wheel well opening (on the body's sheet

metal) that is directly above the center of the wheel. This point should be roughly 10 mm above
the well opening, on a flat surface and not on any decorative trim. Place a %" target on this
attitude reference point.

Measure the distance between the ground and this reference point. Record this measurement in
the below table.

@ Mark an attitude reference point just above the right rear wheel well opening (on the body's sheet

metal) that is directly above the center of the wheel. This point should be roughly 10 mm above
the well opening, on a flat surface and not on any decorative trim. Place a %" target on this
attitude reference point.

[p Measure the distance between the ground and this reference point. Record this measurement in
the below table.

@ Mark an attitude reference point just above the left resr wheel well opening (on the body’s sheet
metal) that is directly above the center of the wheel. This point should be roughly 10 mm above
the well opening, on a fiat surface and not on any decorative trim. Place a %" target on this

attitude reference point.
@ Measure the distance between the ground and this reference point. Record this measurement in
the below table.
Test Vehicle Attitudes — As Delivered | Units As Dellverad
Left Front mm é 8C
Right Front mm | 58 2
Right Rear mm ﬁgq
Left Rear mm -ggq éqo
Tape Measure Unique Identifer: q 820 M

NHTSA NCAP: C20194204: 2019 Hyundai Veloster (VIN: KMHTGBAFEKU005788) Page 13 of 121
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New Car Assessment Program Side Impact MDB

Weight & CG - As Delivered Condition:

Performed By: MS_HJ_‘}Q[LJM oate: | Z0EC/R

Checklist
@ Remove ALL weights from the vehicle. (If Applicable)
m If the vehicle was received with floor mats, leave them in the vehicle as they are need for
dummy positioning.

® Weigh the vehicle at each wheel and record the weight measurements in the space provided
below to determine the “As Delivered” (or “Unioaded Vehicle®) weight.

As Delivered (UVW)
Units . Front Axle Rear Axle Total
LoR w | 58Y 24z W= £ 24
Right k| 2g> 2320 Wrgn= (512
Ratio % L2V 287
Totals o (We- 700 |we= 472 | |23€
Scales Unique Identifier: Yoo 52 5

Checklist
@ For trucks, MPV's or Buses - If the RCLW calculated above is greater than 136 kg, use 136 kg
as the RCLW below in the Target Test Weight calculation.
m Calculate the Test Vehicle Target Weight by adding the “As Delivered” weight, the RCLW, and
the weight of the fully instrumented SID-lls dummy in the space provided below.

Rated Cargo and Luggage Weight Calculation Units Value
Vehicle Capacity Weight (VCW - From Vehicle Placard) kg | TR17 (A)
Reduced Load Capacity (if Applicable) kg N /A (B)

Designated Seating Capacity (DSC - From Vehicle Placard) 4 (C)
Rated Cargo and Luggage Weight (RCLW) kg 44 9 (C x 88.04 kg) - (A-B)
Is the RCLW > 136 kg? If yes use 136 kg as RCLW kg NO

Target Test Weight Calculation Units Value
Total As Delivered Weight (UVW = Unloaded Vehicle Wgt.) kg | {223R (A)
Actual Weight of 1 ES2re and 1 P572V ATD (SID-Is) 127 (B)

Rated Cargoe / Luggage Weight (RCLW)
Calculated Vehicle Target Weight (TVTW)
Target Test Weight (min):

| Target Test Weight (max):

e | @
H09.8 | =
lqw 8 (A+B+C)-9.0kg

140S.3 | (A+B+C)-4.5kg

NHTSA NCAP: C20184204: 2019 Hyundal Veloster (VIN: KMHTG6AFEKU005788) Page 14 of 121
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New Car Assessment Program Side Impact MDB
hecklist
CX] Re-measure or utilized the measurements from the previous section and enter those
measurements and the weight measurements from above to calculate the vehicle CG aft of the
front axle and left (+) / right (-) from the longitudinal centerline.

Center of Gravity Calculation:

c

Xea _ Xwe Whas
mm 205 mm X Y4F= kg
W+
2 38 :;
Yee = Ywe - Ywe X Waght
)<
mm mm ( \
v oF  w? W
2 Wrensl
\2 38 kg
Test Vehicle Center of Gravity (CG) Units Mﬁzm
Vehicle CG (Aft of Front Axle) mm | 101\ Xco
Vehicle CG (Left (+) / Right (-) from Longitudinal Centerline) mm | ¥ 8 Yea

NHTSA NCAP: C20194204: 2019 Hyundai Veloster (VIN: KMHTGBAFEKU005788) Page 15 of 121
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Performed By: j[MS i fehison

WIVERF-NCAPM-021-R04
New Car Assessment Program Side Impact MDB

Attitude - Fully Loaded Condition:

vete: [2OFLLB

(33 calculate the Rated Cargo and Luggage Weight (RCLW) in the space provided below.

Rated Cargo and Luggage Weight Calculation Units Value
Vehicle Capacity Weight (VCW - From Vehicle Placard) kg 3177
Vehicle Weight Reduction (If Applicable) M
Designated Seating Capacity (DSC - From Vehicle Placard) | kg L{
Rated Cargo and Luggage Weight (RCLW) kg | 4 Y 2

Checklist

(A)
(8)
(C)
(C x 68.04 kg) - (A-B)

(3£0) With the vehicle in the “As Delivered" weight condition, load the vehicle with ballast equal to the
RCLW (calculated above). Place weights in the luggage or load carrying/cargo area; centered

over the longitudinal centerline of the vehicle.

(W] Place 172 Ibs of weight (equivalent to a fully instrumented ES2-re with clothes and shoes) into the

driver’s seating position.

(LX) Piace 108 Ibs of weight (equivalent to a fully instrumented SID lis with clothes and shoes) into the

rear passenger position (directly behind the driver).

CE] Now that the vehicle is in the “Fully Loaded” weight condition, place it on a fiat, level surface.

Note: If the vehicle has an Auto-Leveling, the ignition must be set to the “on” position. If the
vehicle is equipped with a self-adjusting hydraulic system, set the vehicle to the mode
specified in the vehicle manufacturer’s test setup information (Form1)

[[)X] Exercise the suspension by rolling the vehicle forward and rearward approximately 4 to 6 feet.

Repeat this step three to four additional times.

[2X] For each wheel well, measure the distance between the ground and each of the reference points.

Record each measurement in the table below.

Test Vehicle Attitudes — Fully Loaded | Units | Fully Loaded
Left Front mm | £ e
Right Front mm 6 B(

Right Rear mm é 72

Left Rear mm é £
Tape Measure Unique Identifier: L{m”

NHTSA NCAP: C20194204: 2019 Hyundal Veloster (VIN: KMHTGBAFSKU005788)
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New Car Assessment Program Side Impact MDB

Weight & CG - Fully Loaded Condition:

poomeasy  an’s fobhicon owe: (200EC8
Checklist
(] Weigh the vehicle at each wheel and enter the values in the space provided below.
Fully Loaded
Units Front Axie Rear Axle Total
Left k | Y720 SZ0 Wun= "7

Right k | 299 2778 Wegn= 4 74
Ratio % Cg. Uz'y
Totals o [we-8/9  [we= 595 | Jurg
Scale Unique Identifier: | 4/ ez3

Checklist

@ Re-measure or utilized the measurements from the previous section and enter those
measurements and the weight measurements from above to calculate the vehicle CG aft of the
front axle and left (+) / right (-) from the longitudinal centerline.

Xea _ Xwi Wi
=2651 2 x =45 Ve

mm i

1414 ng

Yoe = Yws Ywe X Waight

Yws mm \qgg mm oo R ns w4 ko)

2 W
Yo 414 T:;
Test Vehicle Center of Gravity (CG) units | FulY

Vehicle CG (Aft of Front Axie) mm | ][5 Xco
Vehicle CG (Left (+) / Right (-) from Longitudinal Centerline) mm % Yca

NHTSA NCAP: C20194204: 2019 Hyundai Veloster (VIN: KMHTGGAF6KU005788) Page 17 of 121
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Performed By:

WI-VERF-NCAPM-021-R04

New Car Assessment Program Side Impact MDB
Pre-Test Hand Measurements:

ED Date: ﬂ/‘ :71'//}7

L
. &
—F

M

Left Side View — All measurements in (mm) with tolerance of +/- 3 mm

L

{ Tape Measure |dentifier: [

|

Checklist
E

F

G

=
b

[

Nl M HYMEDDE

NHTSA NCAP: C20184204: 2019 Hyundal Veloster (VIN: KMHTGGAF6KU005788)

Front Bumper Thickness - (The vertical height of the front [

bumper fascia) [ 15 mm
Front Bumper Bottom to Ground - (Veertical distance from ground Q

to the bottom of the front bumper fascia) e S
Slll Height at Front Wheel Well - (Vertical distance from ground \ﬁ(l

{o the sill at the front wheel well opening) mm
Sill Height at Front Door Leading Edge -(Vertical distance from \6:3
ground to the sill at the front door seam) mm
Sill Height at B-Piktar - (Vertical distance from ground to the silf gq

in line with the front door striker or B-piifar if no striker exists) | mm
Sill Height at Rear Wheel Well - (Vertical distance from ground | 175

to the sill at the rear wheel well opening) [ -~ mm
Pinch Weid Height at Rear Wheel Well - (Vertical distance from ]g"?
ground to the pinch weld at the rear wheel well opening) mm
Sill Height Aft of Rear Wheel Well - (Vertical distance from

ground to the vehicle sheet body at the rear of the rear tire's | <373
wheel well) pat. mm
Thickness or height of rear bumper at center. —706“lﬁe mm}

Distance from bottom of bumper to ground at center.

VII-19
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New Car Assessment Program Side Impact MDB
Mechanical Preparation:

Performed By: Tran \§4H) IV/IW SoN pae: 1 2[)FCLE
| Pump Unique Identiier ﬁgQQ £0S hn|

Checklist
tfﬁnvohlc!ewasreceivodvdmﬂoormats.leavethemlnmevshicleasmeyammededfor
[;Z] dummy positioning.
m RunnhgbonMsshaﬂdberunovedifﬂwyamopﬁmnloqmpmemmork)detemﬂM\g test
vehicle As Delivered weight.
(2] Drain the fuel from the fuel tank.

Runenginoumllalfuelmnahholnthefueldeﬁverysystemisusedandmhesmps.
[E Describe the fuel pump type, details about how it operates and the location of the fuel filler

neck in the space provided below,
VERICLE Y21 TaANC ASGEMALY
] I ! ] ! g ! E . I VAPOR VOLLE —e PILLER 715 WA UNE
FUBL LINE——pey sk
/ \ 37

~ FILER C&p

usAR £
L wrcmé TN ssamE caPACTY
UNUSABLE CAPACITY —

es No
® (L] 1s the vehicle equipped with an electric fuel pump?

(13 No
ng C] If yes, does the pump normally operate when the vehicle's electrical system is activated?

NHTSA NCAP: C20194204: 2019 Hyundai Veloster (VIN: KMHTGBAF6KU005788) Page 19 of 121
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New Car Assessment Program Side Impact MDB
Checklist

Record the usable fuel tank capacity of both standard and optional (if applicable) fuel tanks in
the space provided below.

@ Record the fuel tank capacity of both standard and optional (if applicable) fuel tanks as
supplied in the owner's manual in the space provided below.
Calculate 1/3 of the usable capacity of the tank{s) (as supplied on Form 1) and record the
calculated value in the space provided below.

[E Calculate 93% of the usable capacity of the fuel tank(s) and record the calculated value in the
space provided below.

Z:] Using purple dyed Stoddard solvent*, fill the fuel tank to 100% of the usable capacity as
supplied on Form 1.

Record the amount of solvent added for the "As Delivered" weight condition in the space
provided below.

* Stoddard solvent shall be free of debris. It is considered debris-free only if upon fitering with a 10 micron

fitter, no solid debris is retained on the filter media or in any conduit, container or vesse! upstream from the
fitter paper (e.g. debris Is not allowed to be present In the funnel, pump or container).

Fuel Tank Capacity Data
Usable Capacity of "Standard Tank' (see Form No, 1) 49,9 iiers
Usable Capacity of “Optional Tank" (see Form No. 1) N /A liters
Usable Capacity of Standard Tank (see Owner's Manual) /A’ liters
Usable Capacity of Optional Tank (see Owner's Manual) N/ A fiters
1/3 of Usable Capacity (.4 liters
93% of Usable Capacity Ui.Y  ers
Stoddard to Achieve 100% of Capacity (As Delivered) TR liters

Checklist

Crank the engine to fill the fuel delivery system with Stoddard solvent.

With the test vehicle in the "Fully Loaded" weight condition, drain the fuel tank. Use caution
when draining the fuel. Do not damage or remove any fuel system components without
notifying the Test Engineer,

@ Using purple dyed Stoddard solvent fill the tank to 93 % (+1%) of the usable capacity as
supplied on Form 1 found in a previous section.

[E Record this amount of Stoddard solvent in the space provided below.
@ Record this amount on the inside of the fuel filler fid.

| Actual Amount of Solvent Used in Test HE liters

Yes No

X7 [] Isthe Actual Amount of Solvent Used in the test equal to 93% + 1%
. of the Usable Capacity stated in on Form No. 17

hecklist

NHTSA NCAP: C20184204: 2019 Hyundal Veloster (VIN: KMHTG6AFEKU005788) Page 20 of 121
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New Car Assessment Program Side Impact MDB

Drain the engine oil *

Drain the transmission fluid *
Drain the transfer case (4WD) *
Drain the engine coolant *

Drain the windshield washer fluid *

Drain the power steering fluid *
* Note: Ensure that no fluids are leaking from the vehicle after being drained. Seal any leaks
before vehicle is transported to the test track.

Reinstall any underbody shields that were removed to drain fluids.

Disable vehicle Daytime Running Lights (if equipped).

Paint vehicle interior surfaces such as the A, B, C-pillars and trim panels, interior door trim
panels, elc., on the impact side of the vehicle with flat white paint.

Note: The area around surfaces where an air bag or dynamic system deploys shall NOT be
painted. In addition, the air bag or dynamic system indicator light on the instrument
panel shall NOT be painted so as to be visible prior to testing for both driver and front
passenger.

Remove trunk carpeting, spare tire and jack (in trunk). Note: Per the NHTSA procedure, the

spare tire, rear radio speakers, interior door trim and windows on the non-struck side,

outboard mirrors on non-struck side taillights and rear bumper can be removed - IF

NECESSARY. Verify components to be removed with the manufacturers FORM 1.

Indicate in the space provided below the equipment that was removed and its associated
weight. v

Equipment that is no longer on the test vehicle:

Description Weight Description Weight
Trunk carpeting 6 kg kg
Spare tire 447597 7 kg kg
Jack N/a kg kg
Rear speaker N /ﬁ kg kg
Tail light ] kg kg
Mok Lrsindour b kg kg
Explanation for equipment removal:
NHTSA NCAP: C20194204: 2019 Hyundai Veloster (VIN: KMHTGEAFBKU005788) Page 21 of 121
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Checklist
Install side impact instrumentation plate in trunk; allowing room for 4 KT mounts. Note
location of all fuel components and use caution when drilling holes. (Note: Brake abort is not
needed for this test)
Attach string for trunk release.

Attach safety wire to hood release mechanism so the vehicle hood latch can be released from
the vehicle exterior after the impact. Secure cable to vehicle so the hood will not open during
the impact event.

Mount camera suppori on hood along centerline of front occupant and facing front occupant.

Remove non-struck passenger windows.
Mount camera supporis on driver and passenger doors (opposite the impact side) viewing the
ES-2re and SID lis. — Do Not bend the vehicle door panels with camera mounts.

Attach aluminum angle to side door camera mounts for bracing cameras to the vehicle. Sheet
metal screw angle into vehicle roof or door frame. Note that the un-struck side doers should
be operable with braces in position,

Remove rear speaker opposite the impact side (or cut 6" hole in rear deck if necessary) for
instrumentation cables. For pick-up trucks, cut a 6™ hole between the bed and cab about the
size of the speaker (large enough to pass the umbilicals through).

Place tape or plastic channel around speaker opening to eliminate sharp edges.

Remove tail light (or cut hole in quarter panel If necessary) on side opposite the impact side
for umbilical cables.

Place tape or plastic channel around opening to eliminate sharp edges.

Remove owner's manual and spare keys and hand them directly to the Test Engineer.
Mount wireless data box.

Run two trigger cables to the Drivers door. Do not run cabling across the vehicle roof. Make
sure there is enough slack to place at the first contact point with the barrier.

MUK BN B W ¥
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1t Row Seat Positioning — Reference Marks:

Performed By: %vﬁo@b/ _ Date: 19\_)19“6’

Instructions: In this section there are three sets of check marks. The first row corresponds with the front driver
seat (P1), the second row corresponds with the front center seat (P5) and the third row
corresponds with the front passenger seat (P2).

Establishing Reference Marks - Driver, Front Center, and Front Passenger Seats
Prior to placing the dummy in the driver position, mark for reference the seat adjustment:

Checklist
ra@ z Adjustable Supports - Position the seat’s adjustable lumbar supports so that they are in the
2 lowest, retracted or deflated adjustment positions.

@G @Adjustable Supports - Position any adjustable parts of the seat that provide additional support
so that they are in the lowest or most open adjustment position.

(1] (77 Adiustable Supports - Place any adjustable leg support system in its rearmost position.

(3] ([ Adiustable Head Restraints - Use any adjustment of the head restraint to position it at ts
highest and most full forward in use position.

If the head restraint rotates, rotate it such that the head restraint extends as far forward as
possible. Mark the head restraint at its fully refracted and full forward positions to demonstrate
range of motion,

(Y1) ([@Measure the lowest position of the bottom edge of the head restraint from a fixed point on the
seal back along a vertical plane perpendicular to the longitudinal centerline of the test vehicle.

&) [B/Mammopohtonﬂnseatbackwhmmemeasummmtm taken for future reference.
Note the position of the driver's head restraint in the space provided below.

Head Restraint Adjustment Total # of Positions Placed in Position #
Driver Seat (o las 3&33‘(’
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Checklist
[ZT) [ Vehicie Seat Centeriines - If adjustable, place the seat back in its most vertical (upright)

For bucket seats, draw a line along the intersection of a vertical longitudinal plane that passes
through the SgRP (Seat Reference Point) and the seat cushion upper surface, seat back, and
head restraint.

For bench seats, draw a line along the intersection of a vertical longitudinal plane that passes
through the centerline of the steering wheel and the seat cushion upper surface, seat back,
and head restraint.

[Z[j @’sm Adjustment Reference Marks - Before marking, move seat through its full range of
motion using all available controls. Separately, operate each control to determine whether it
moves the seat and/or seat cushion primarily in the fore-aft or up-down directions. Draw
armows on these controls to demonsirate how each one operates.

@G [Z]’ (1) With the seat's adjustable lumbar supports in the lowest, refracted or deflated
adjustment positions, and any adjustable parts of the seat that provide additional
support in the lowest or most open adjustment position, mark a point (seat cushion
reference point - SCRP) on the side of the seat cushion that is between 150 mm and
250 mm from the front outermost edge of the seat cushion. For seat cushions that
move up and down independently from the seat housing, mark the point on the side of
the cushion in an area that will not be obscured by the seat housing when the seat
cushion is at its lowest height position.

(B @ (2) Draw a horizontal line (seat cushion reference line - SCRL) through the SCRP.

&1 (3) sing only the controls that primarily move the seat in the fore-aft direction, move the
SCRP to the rearmost position.

(U] (T (4 If the seat cushion adjusts fore-aft, independent of the seat back, use only the controls
that primarily move the seat cushion in the fore-aft direction to move the SCRP to the
rearmost position.

(AT 7 (5) Using any part of any control, other than the parts just used for fore-aft positioning,
determine and record the range of angles of the SCRL and set the SCRL at the mid-
angle. Record the maximum, minimum, and mid-angles in the space provided at the
end of this section.

(JT ) T  (8) Ifthe seat and/or seat cushion height is adjustable, use any part of any control other
than those which primarily move the seat or seat cushion fore-aft, to put the SCRP in
its lowest position with the SCRL line angle at the mid-angle found in step (5)

(W) (7 (7) Using only the controls that primarily move the seat in the fore-aft direction, verify the
seat is in the rearmost position.

&0 @/ (8) Using only the controls that primarily move the seat in the fore-aft direction, mark for
future reference the fore-aft seat positions. Mark each position so that there is a visual
indication when the seat is at a particular position. For manual seats, move the seat
forward one detent at a time and mark each detent. For power seats (no detents),
move the seat forward 10 mm at a time and mark each increment. Then label the
rearmost, middle, and foremost positions as: F for foremost, M for mid-position (if there
is no mid-position, label the closest adjustment position to the rear of the mid-point),
and R for rearmost. Record the total fore-aft seal movement in millimeters and detents,
(if applicable), In the space provided al the end of this section.
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New Car Assessment Program Side Impact MDB

Use only the controls that primarily move the SCRP to the fore-aft direction to place
the seat in the rearmost position.

Using any part of any control, other than the parts which primarily move the seat or
seat cushion fore-aft, find and visually mark for future reference the maximum,
minimum, and middle heights of the SCRP with the SCRL at the mid-angle
determined in step (5) by measuring from the SCRP to a reference point on the floor
pan or sill. Record the maximum, minimum, and middle heights in the space
provided at the end of this section.

Using only the controls that primarily move the seat and/or seat cushion in the fore-
aft direction, place the SCRP at the mid-fore-aft position.

Using any part of any control, other than the parts which primarily move the seat or
seat cushion fore-aft, find and visually mark for future reference the maximum,
minimum, and middle heights of the SCRP with the SCRL at the mid-angle
determined in step (5) by measuring from the SCRP to a reference point on the floor
pan or sill. Record the maximum, minimum, and middie heights in the space
provided at the end of this section.

Using only the controls that primarily move the seat in the fore-aft direction, place the
SCRP in the foremost position.

Using any part of any control, other than the parts which primarily move the seat or
seat cushion fore-aft, find and visually mark for future reference the maximum,
minimum, and middle height of the SCRP with the SCRL at the mid-angle
determined in step (5) by measuring from the SCRP to a reference point on the floor
pan or sill. Record the maximum, minimum, and middle heights in the space
provided at the end of this section.

Continued on next page.
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Checklist

(YT A (15) For adjustable seat backs, position the seat back at the foremost stop. Mark each
position of adjustment from the foremost to rearmost stops so that there is a visual
Indication when the seat back is at a particular position.

For manually adjustable seat backs (with detents), move the seat back rearward one
detent at a time and mark each detent. Label the rearmost, middle, and foremost
positions with the measured detent. If no middle detent exists, label the next most-
rearward detent to the middle position.

For power seat backs (no detents), move the seat back rearward one degree at a
time and mark each angle. Angles should be measured at the location on the seat
(head restraint, seat back, plastic trim, efc.) as indicated by the manufacturer on
Form No, 1. Label the rearmost, middle, and foremost positions with the measured
angle.

Record the range of angles In degrees and detants heights in tha space provided al
the end of this section. Visually mark and label for future reference the front seat
back angle, if adjustable, as provided by the manufacturer on Form No. 1.

Repeal steps (1) through (15) of this section to determine the reference marks for the front
outboard passenger seat as well unless the front outboard passenger seat does not adjust
independently of the driver's seat. Also, repeat (1) through (15) of this section to determine the
reference marks for the front center seat if the front center seat adjusts independently of the
front passenger seal.

NOTE: If the front outboard passenger seat does not adjust independently of the driver’s seal,
the dnver's seat shall control the final position of the passenger seaf and there is no need to
repeat steps (1) through (15) of this section for the front outboard passenger seat. If the front
center seat does not adjust independently of the front passenger's seat, the front passenger's
seat shall control the final position of the front center seat and there is no need to repeat (1)
through (15) of this section for the front center seat.
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2" Row Seat Positioning — Reference Marks:

Performed By: | o Date: JA/12]]¥
Instructions: In this section there are three sets of check marks. The first row corresponds with the rear struck
side seat (left rear seat P4), the second row corresponds with the rear center seat (P6) and the
third row corresponds with the rear outboard passenger seat (P3).

Establishing Reference Marks - Rear Struck Side Seat, Rear Center, and Rear Outboard Seats
Prior to placing the dummy in the rear passenger position, mark for reference the seat adjustment:

The position of the rear center and rear outhoard passenger seats will be dictated by the information provided
by the manufacturer on Form No. 1 for the 5th percentile female dummy in the rear seat of the Side NCAP
MDB test. Mark for reference the seat adjustment for second and third row rear seats on the struck side of the
vehicie as follows:

Checklist;
(A (7] {77 Adiustable Head Restraints - Use any adjustment of the head restraint to position it at its
lowest and most full forward in use position.

If the head restraint rotates, rotate it such that the head restraint extends as far forward as
possible. Mark the head restraint at its fully retracted and full forward positions to demonstrate
range of motion.

If it is possible to achieve a position lower than the effective detent range, the head restraint
shall be set to its lowest possible position.

Only positions intended for occupant use as defined by FMVSS No. 202a shall be considered.
Any nonuse position is excluded from being considered as the lowest possible position. This
information should also be included in the manufacturer’s data supplied by the COTR.

[Z[[Z(queasmmmmst position of the bottom edge of the head restraint from a fixed point on the
seat back along a vertical plane perpendicular o the longitudinal centeriine of the test vehicle.

Qg @/Mark the point on the seat back where the measurement was taken for future reference.
Note the position of the driver's head restraint in the space provided below.

Head Restraint Adjustment Total # of Positions Placed in Position #
Rear Passenger Seat r’, X A
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(1) With the seat's adjustable lumbar supports in the lowest, retracted or deflated
adjustment positions, and any adjustable parts of the seat that provide additional
support In the lowest or most open adjustment position, mark a point (seat cushion
reference point - SCRP) on the side of the seat cushion that is between 150 mm and
250 mm from the front outermost edge of the seat cushion.

For seat cushions that move up and down independently from the seat housing, mark
the point on the side of the cushion in an area that will not be obscured by the seat
housing when the seat cushion is at its lowest height position.

(2) Draw a horizontal line (seat cushion reference line - SCRL) through the seat SCRP,

(3) If possible, using only the controls that primarily move the seat in the fore-aft direction,
move the SCRP to the rearmost position.

(4) If the seat cushion adjusts fore-aft, independent of the seat back, use only the controls
that primarily move the seat cushion in the fore-aft direction to move the SCRP to the
rearmost position.

(5) Using any part of any control, other than the parts just used for fore-aft positioning,
determine and record the range of angles of the SCRL and sel the SCRL at the mid-
angle. Record the maximum, minimum, and mid-angles heights in the space provided
at the end of this section,

(6) If the seat and/or seat cushion height is adjustable, use any part of any control other
than those which primarily move the seat or seat cushion fore-aft, to put the SCRP in
its lowest position with the SCRL line angle at the mid-angle found in step (5).

{7) Using only the controls that primarily move the seat in the fore-aft direction, verify the
seat is in the rearmost position.

{8) Using only the controls that primarily move the seat in the fore-aft direction, mark for
future reference the fore-aft seat positions. Mark each position so that there is a visual
Indication when the seat is at a particular position.

For manual seats, move the seat forward one detent at a time and mark each detent.

For power seats (no detents), move the seat forward 10 mm at a time and mark each
increment. Then label the rearmost, middle, and foremost positions as: F for foremost,
M for mid-position (if there is no mid-position, label the closest adjustment position to
the rear of the mid-point), and R for rearmost. Record the total fore-aft seal movement
in millimeters and detents, if applicable, in the space provided al the end of this
section.

(9) Use only the controls that primarily move the SCRP to the fore-aft direction to place
the seat in the rearmost position.

(10) Using any part of any control, other than the parts which primarily move the seat or
seat cushion fore-aft, find and visually mark for future reference the maximum,
minimum, and middle height of the SCRP with the SCRL at the mid-angle determined
in step (5) by measuring from the SCRP to a reference point on the floor pan or sill.

Record the maximum, minimum, and middie heights in the space provided at the end
of this section.
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(11) For adjustable seat backs, position the seat back at the foremost stop. Mark each

position of adjustment from the foremost to rearmost stops so that there is a visual
indication when the seat back is at a particular position.

For manually adjustable seat backs (with detents), move the seat back rearward one
detent at a time and mark each detent. Label the rearmost, middle, and foremost
positions with the measured detent. If no middie detent exists, label the next most-
rearward detent to the middie position.

For power seat backs (no detents), move the seat back rearward one degree ata
time and mark each angle. Angles should be measured at the location on the seat
(head restraint, seat back, plastic trim, etc.) as indicated by the manufacturer on Form
No. 1. Label the rearmost, middle, and foremost positions with the measured angle.

Record the range of angles in degrees and detents in the space provided at the end
of this section. Visually mark and label for future reference the rear seat back angle, if
adjustable, as provided by the manufacturer on Form No. 1.

Repeat steps (1) through (11) of this section to determine the reference marks for the non-
struck side rear outboard passenger seal as well unless the rear outboard non-struck side
passenger seat does not adjust independently of the struck side rear passenger seat. Also,
repeat steps (1) through (11) of this section to determine the reference marks for the rear
center seat if the rear center seat adjusts independently of the rear outboard non-struck side
passenger seat.

NOTE: If the rear passenger seat on the non-struck side of the vehicle does not adjust

independently of the struck side rear passenger seat, the struck side rear passenger
seat shall control the final position of the rear non-struck side passenger seat and
there is no need to repeat steps (1) through (11) of this section for the rear passenger
seat on the non-struck side, If the rear center seat does not adjust independently of
the rear non-struck side passenger's seal, the rear non-struck side passenger’s seat
shall control the final position of the rear center seat and there is no need fo repeat
steps (1) through (11) of this section for the rear center seat.
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15t Row Seat Positioning — Setting Seats:

Performed By: : Date: ,/‘;/’ }1/5)

Instructions: In this j are three sets of chack marks. The first row cormesponds with the front driver
seat (P1), the second row corresponds with the front center seat (P5) and the third row
corresponds with the front passenger seat (P2).

Setting the Seats - Driver, Front Center, and Front Passenger Seats
Set the driver, front center (if applicable), and front passenger seats accordingly:

Checklist

(A() (AT (1) Using only the controi that primarily moves the seat and seat cushion fore and aft
move the SCRP to the mid-travel position. If an adjustment position does not exist
midway between the forward most and rearmost positions, set the seat in the closest
adjustment position to the rear of the midpoint. Record the fore-aft test position with
respect to the forward most position on Data Sheet No.2

0] (Z’ (2) If the seat or seat cushion height is adjustable, other than by the controls that primarily
= move the seat or seat cushion fore and aft, set the height of the SCRP to the minimum
height, with the SCRL set as closely as possible to the mid-angle. Record the “As-
Tested" SCRL angle and SCRP height in the data tables following this section.

Mark this position for future reference. It is the pre-determined test position. Record
the “As-Tested" SCRL angle and SCRP height in the space provided at the end of this
saction. Also, record the test detent and/or fore-aft position of the seat at the test
position in the space provided at the and of this section,

NOTE: If the front outboard passenger seat does nof adjust independently of the driver's seat,
the driver’s seat shall control the final position of the front passenger’s seat. If the non-
struck-side passenger’s seat does adjust independently of the driver's seat, repeat
steps 1 and 4 of this section to set the non-struck-side seat. If the front center seat
does not adjust independently of the front passenger's seal, the front passenger's seat
shall control the final position of the front center seat. The seal back angle for the
driver's seat shall control the seat back angle for the front passenger seat. If the front
center seat does adjust independently of the front passenger’s seat, repeat steps 1
and 4 of this section to set the front center seat. The seat back angle for the driver's
seat shall control the seat back angle for the front center seat.

(171 (3) K adjustable, set the seat back angle at the manufacturer's nominal design riding
position for a 50" percentile adult male in the manner specified by the manufacturer. If

the position is not specified, set the seat back at the first detent rearward of 25
degrees from the vertical.
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New Car Assessment Program Side Impact MDB
2"d Row Seat Positioning — Setting Seats:

Performed By: Date: (;)].3}}6/-_

Instructions: In this there are three sets of check marks. The first row corresponds with the rear struck
side seat (left rear seat P4), the second row corresponds with the rear center seat (P6) and the
third row corresponds with the rear outboard passenger seat (P3).

Setting the Seats - Rear Struck Side Seat, Rear Center, and Rear Outboard Seats
Using the reference marks determined In the previous section, set the seats accordingly:

Checklist

(ATZT (7] (1) Using only the control that primarily moves the seat fore and aft, move the SCRP to
the full rearward position. Record the fore-aft test position with respect to the forward
most position in the table at the end of this section.

(A7) (2) Ifthe seat or seat cushion height is adjustable, other than by the controis that primarily
move the seat or seat cushion fore and aft, set the height of the SCRP to the minimum
height, with the SCRL set as closely as possible to the mid-angle. Record the "As-
Tested” SCRL angle and SCRP height In the space provided at the end of this section.
Also, record the total fore/aft travel and test detent and/or fore/aft position of the seal at
the test position in the space provided at the end of this section,

@Z} (77 (3) Ifadjustable, set the seat back angle in accordance with the rear seat back angle
provided by the manufacturer on Form No. 1 for the 5th percentile female dummy in a
Side NCAP MDB tesl. Record the seat back angle in degrees and detants, if
applicable, for the test configuration in the space provided at the end of this section.

NOTE: If the rear passenger seat on the non-struck side does not adjust independently of the
struck side rear passenger seal, the struck side rear passenger seat shall controf the
final position of the non-struck side rear passenger seat. If the nonstruck-side seat
does adjust independently of the struck side seal, repeat steps 1 and 2 of this section
to set the non-struck-side seat. If the rear center seat does not adjust independently of
the rear passenger’s seat on the non-struck side, the rear passenger's seat on the
non-struck side shall control the final position of the rear center seat. The seat back
angle for the struck side rear passenger's seat shall control the seat back angle for the
non-struck side rear passenger seat. If the rear center seat does adjust independently
of the nonstruck side rear passenger's seal, repeat steps 1 and 2 of this section fo set
the rear center seat. The seat back angle for the struck side rear passenger’s seat
shall control the seat back angle for the rear center seat.
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Seat Positioning — Data Sheets:

Peformed By: 9@%_% Date: IJ'//ZJ'/[Ié/

Tape Measure Unique Identifier: | 2 95 e -,
Inclinometer Unique Identifier: Yool D .
Seat Positioning

The driver's seat, front center seat (if applicable), and right front passenger’s seat should be set to the mid-
track, lowest, mid-angle position. The struck-side rear passenger’s seat, rear center seat, and non-struck side
rear passenger’s seats should be set to the rear-most, lowest, mid-angle position.

Seat Cushion Reference Line (SCRL) Angle Range

s SCRL ()

Max Min Mid '
Driver Seat /2.5 )5.4 1b-95 |
Front Passenger Seat Fixed 18.3 |
Front Center Seat* ALA T |
Struck Side Rear Seat F ,(_,J
Non-Struck Side Rear Seat Eoved -
Rear Center Seat" ¥ ;xal

Seat Cushion Reference Line (SCRL)
A line on the side of the seat cushion, passing through the seat cushion reference point, whose projection in
the vehicle vertical longitudinal plane is straight and has a known angle with respect to the horizontal.

* If applicable
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Seat Helght and Angle
AsTested | As Tested SCRP SCRP Height (mm)
Seat SCRL Angle |  SCRP Height =
(Mid) (°) | Height (mm) | Position Rearmost | Mid-Fore/Aft °‘Mo‘"°'st°‘
i /A
Driver Seat Mid 3
195 2 © 16
M NA —
Front M Fixed | Fixed | fiyed
Passenger Mid
Mex MA WA 1A {
Front == Mid -
Seat * SV AT
Min
Struck Side M {\Y A Coxed Eixed
Rear Seat ?\K t'c\ F N xp(\ Mid
| Min
\ Max
Non-Struck
Side Rear Mid
Seat
Min
Max
g::tf . Mid
Min

Seat Cushion Reference Point (SCRP)
Apokﬂplaoodonheoutboudsideofhemtmﬁmatahoﬂmnhldishmeboman150mm(5.9'm.)
and250mm(9.8In.)frommefrorlodgeofmeaeat.whidtlsusodasaguidehposiﬁonhgmeseet.

* If applicable
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= Seat Fore / Aft Position
| Test Position from Forward most
St Total Fore / Aft Travel Position
mm Detents * mm Detent *
Driver Seat 2yp lo-Lo | 20 =
Front Passenger Seat 24 oy ] ]2, A%
Front Center Seat * M A —
Struck Side Rear Seal F e & —
Non-Struck Side Rear Seat f‘-x tp o
Rear Center Seat * Fxed —
* If applicable
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Seat Back Angle Adjustment

‘The driver’s seat back is positioned per manufacturer's FORM 1. The front center and front passenger's seat
backs are positioned in a similar manner as the driver's seat back. The struck-side rear passenger seat back
is positioned in accordance with the information provided by the manufacturer on Form No. 1 for the 5th
percentile female dummy in a Side NCAP MDB test. The rear center and non-struck side rear passenger’s
seat back is set to match the struck-side rear seat back.

Total Seat Back Angle Range Test Position from Most Upright
Sont Degrees Detents * Degree Detent *

%1__\.- Driver Seat w/ Seated Dummy éO,I s 20.4° s.. 7
< o Front Passenger Seal 1.0.] A A 20.Y 58 7
?‘Q&"( Front Center Seat * N A : e

Struck Side Rear Seat Freed

Non-Struck Side Rear Seat g‘\‘eb

Rear Center Seat * O xed

* If applicable

A

FORWARD-MOST LOBKED {Fm TEST POSITION

.
.
»

NV

SEAT cusmciul-—‘: % | /

FRONT SEAT ASSEMBLY _/ LEFT SiDE VIEW

[- INCLINCMETER

Y ADJUSTER
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H-Point Left Front Seat (Position 1):

Performed By: ' ) Date: _ :a?ﬂl@

Checklist
[/ Place a plece of muslin cloth over seat area.
Place H-point machine in center of seat.

Note: If vehicle is a bench seat, then the center is aligned with the center of the steering
column. For the passenger seal, the center is found by placing the machine the
same distance outboard from the vehicle centerfine as for the driver seat. If the
seat is a bucket, place the H-point machine on the seat centerline.

m‘ Attach leg assemblies. T-bar parallel to ground and perpendicular to vehicle centerline. T-
bar set at 15.8, legs set at 16.3 for 50th percentile.

Position right driver’s foot on un-depressed accelerator pedal. Insert pin in right foot to
ensure angle is not less than 87 degrees. Sole on pedal and heel as far forward as
possible. Left knee is placed same distance from H-point machine centerline as right knee.
er’oswon knees 10 inches apart. Place feet as far forward as possible.
(7] Apply lower leg and thigh weights.

Qf Tilt back pan forward. Pull T-bar forward then release to allow machine to slide back into
seal.

@"Apptya 22 pound rearward load at the intersection of hip angle and T-bar. Apply load twice.
[jRenmbaekpmmseotb-ck.
(/] Prevent H-point machine from siiding forward for the rest of the procedure.
Qfmn buttock and torso weights.
Move back plane forward and rock 3 times over a 10 degree arc.

Lift each leg and allow it to fall into place. Make sure seat pan in level (i.e. no roll) and
return back pan to seat back.

Apply force to the back pan to either: 1. Increase hip angle 3 degrees. 2. Maximum of 156
pounds.

Record H-Point Machine Torso Angle in the space provided below.

m’Rooord H-Point Machine Hip Point location in the space provided below.
Place H-point target sticker on outside of vehicle door.
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Tape Measure Identifier: ] ngﬁ?.! ]

HPoink Mashine Torso Angle (dapressl’ | 9|55 Cuegrees

HipPoint. X (forelaft of striker) Y25  mm
Z (above/below striker) 258 mm

H-point
J / v - "" - Polﬂ'-
/ — z N o ‘.
/ / £
.’.- 4 / ; 'B{
f X b /
/1" 5 H-point to ""i - Front striker to H-point
L
& -
Door sill
| s ]
Hip Point:  Striker to H-Point 252  mm
H-Point to Sill 157  mm
Front striker to H-Point H25 mm
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Setting Steering Wheel, etc.

Performed By: 4 Date: }?l/lﬁ//g
Steering Wheel Adjustment - }f'the steering wheél is adjustable up and down and/or in and out complete the
following steps to set the final steering wheel location:

Tape Measure Unique Identifier:
Inclinometer Unique Identifier: HYoeolyo

Checklist
@ Determine each up and down position. Mark and label three of the positions with the following:
H for highest, M for mid-position (if there is no mid-position, label the next lowest adjustment
position), and L for lowest. Record the tilt angle of each position In the space provided below.

2{ Determine each in and out position. Mark and label three of the positions with the following: F
for foremost, M for mid-position (if there is no mid-position, label the next rearmost adjustment
position), and R for rearmost. Record the fore/aft measurement of each position in the space
provided below.

( /]  Place the steering wheel in the mid up/down and mid infout position. If no up and- down mid-
7 position exists, place the steering wheel in the next lowest adjustment position to the mid-
position. If no in-and-out mid-position exists, place the steering wheel in the next rearmost
adjustment position to the mid position. Record the fore/aft measuremant and it angle of the
test position in the space provided below.

Steering Column Adjustment
Steering wheel and column adjustments are made so that the steering wheel hub is at the center of its «
geometric locus it describes when it moves through its full range of motion,

Degrees Fore / Aft Position (mm)
Lowermost, Position No. 1 14,3
Geometric Center, Position No. 2 = X iy £
Uppermost, Position No. 3
Telescoping Steering Wheel Travel £
Test Position 21.8 25
Reference distance from ceilingto
m.ofmdmm. Mark point in L‘lO 7 mm
Reference distance from front of dash to A
steering wheel. Mark points on dash (0.9) mm
and steering wheel.
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Adjustable Seat Belt Anchorages
Place adjustable seat belt anchorages in the nominal adjustment position in accordance with
the manufacturer's data on Form No. 1 for a 50th percentile Male and 5" percentile female
adult occupant,

[ﬁ Mark and label each position with the following: H for highest, M"X" for mid-positions (where
*X" stands for 1, 2, 3, etc. and 1 is used for the highest mid-position}, and L for lowest

[j Record the tolal number of pesitions and test position in the space provided below
Seat Belt Anchorage Adjustment

Seat belt anchorages are adjusted in accordance with the information provided by the manufacturer on the
Form No. 1.

Total # of Positions Placed In Position #
Driver Seat Fired
Rear Passenger Seat Foaxed
Seat Belt Guides
(%] Usage of seat belt guides should be set in accords with instructions included in the Form No. 1
or in the vehicle owner's manual.
Adjustable Armrests

[ ] Place any adjustable armrest / console in the retracted position.

Accelerator Pedal
(]  Ifthe vehicle has an adjustable accelerator pedal, adjust it to the full forward position.

Doors
{ N | Place all doors (including a hatchback or tailgate) in the fully closed and latched position.

Floor Mats
(<] Ifthe vehicle was received with floor mats, place them in their proper locations.

Windows / Sun Roof
@ Place any moveable window and vents located on the struck side of the vehicle in the fully
closed position.

(Y] Place sun roofs in the fully closed position
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Photographic Tape & Measurements:

Date:

Buaseifla
0 (

IQ{}!I

Checklist
il\lm the left edge of 25 mm (1 inch) wide yellow/black checkerboard tape along the vertical
impact reference line as defined below. Reference illustrations can be found on the next page.

For passenger vehicles:
Test Vehicis Whoeibase Length Vertical impact Referencs Line
} S40 mm +~ 5 mm
Las7 1nen of equal o 2 £95 mm ine
- Wm_r_._._____“""
T e T Ml -
For mulfipurpose vehicles, sport utility vehicles, light trucks and vans:
Tost Vehicie Wheeibass Length e ———
Less than or equal to 2.48% mm 305 mm +- 5 mm rearward of front
Grester than mm but bess than Wmﬂ-imbmmld
2,896 mm wheelase canterine

Greater than 2,856 mm

508 mm +/~ 5 mm rearward wheelbase
centering

Note: For different wheelbase versions of the same model vehicle, the vertical impact reference
line may be determined by the following procedure:

« Select the shortest wheelbase version of the same model and locate the vertical impact
reference line as described above.

« Measure the distance between the SgRP and the vertical impact reference line.

* Maintain the same distance between the seating reference point and the vertical impact
reference line for the version being tested as that distance batween the seating reference
point and vertical impact reference line for the shortest wheelbase version.

Measure the distance from the front axie to the edge of the tape used o denote the vertical
impact reference line and record the measurement in the space provided below.

Impact Point Location: Units Value
Vehicle Wheel Base mm | 3 L5 \
Wheelbase Midpoint mm | 3 as S
Vertical Impact Reference Line Location (Taken from above table) i
If Wheel Base is greater than 2,896 mm than use 508 mm - 146
Vertical Impact Reference Line (Aft of Front Axie) (Intended Impact Point) | mm 3 RS 5
FARO Unique Identifier: 1 E Ega ] ggg}
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Place 25 mm (1 inch) wide yellow/black checkerboard tape shall be placed on the vehicle such

that when the barrier is properly aligned with the test for impact, the tape coincides with the
vertical centerfine of the barrier's impact face. See below figures.

The tape should be extended across the roof of the vehicle (90" angle to the test vehicle
longitudinal centerline) to provide a reference for the overhead camera coverage.

%6 m.o.... \)

]
. = l——‘i\ |
i

L 5
+8
838 mm 3355
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Checkl
[ﬁ‘mzs mm (1 inch) wide yeliow/black checkerboard tape horizontally along the impact side of the
test vehicle at LEVEL 1 — Top of side sill: Affix tape along the door sill from the front to the rear
wheel-wells,

Affix 25 mm (1 inch) wide yaliow/black checkerboard tape horizontally along the impact side of the
test vehicle at LEVEL 2 ~ Driver Hip Point: Project the location of the driver dummy's hip point
laterally through the door to its exterior panel. Affix tape to the side body panels so that the tape
intersects the hip point.

(:w Affix 25 mm (1 Inch) wide yellow/black checkerboard tape horizontally along the impact side of the
test vehicle at LEVEL 3 - Mid-door: Measure the height of the front door body panel at two
different locations that are at least 600 mm apart. Take the average of the two measurements.
Mark this point on the exterior door panel. Affix tape to the side body panels so that the tape
intersects this point.

Cé Affix 25 mm (1 inch) wide yellow/black checkerboard tape horizontally along the impact side of the
test vehicle at LEVEL 4 — Window sill: Affix tape just below the front door window sill.
Affix 25 mm (1 inch) wide yellow/black checkerboard tape horizontally along the impact side of the
test vehicie at LEVEL 5 — Top of window: Affix tape just above the top of the front door window.
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Note: The following measurements should be taken along the vertical impact reference line, Vehicle
measurements forward of the vertical impact reference line are negative. All measurements are in
millimeters (mm). Pre-test measurements are taken when the vehicle is in the “As Tested" weight
condition, The crush profile grid is estabiished prior to the test based on an estimated impact point.

Checkli
Place a 51 mm (2 inch) diameter target on the vehicle at mid-door height and along the left edge
of the vertical impact reference line. The tip of the wekiing rod will be located in the center of the

target.

Affix targets, labeled appropriately (if applicable), along LEVEL 4, window sill tape line, at every
300 mm. Use 50 mm (2 inch) diameter targets.
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Pre-FARO Measurements:

Performed By: Q:mmm oh - Date: )}'\3“8
re=th— -

FARO Unique Identifier: [52%2

Checklis!

Using the FARO arm, take Level 1 measurements every 150 mm (i.e. L1 900 to L1 2850) - Top of
side sill (top edge of the tapeline)
Using the FARO arm, take Level 2 measurements every 150 mm (i.e. L2 900 to L2 2850) -
Occupant Hip Point (top edge of the tapeline)
Using the FARO arm, take Level 3 measurements every 150 mm (i.e. L3 900 to L3 2850) - Mid-
door (top edge of the tapeline)

[]rljsing the FARO arm, take Level 4 measurements every 150 mm (i.e. L4 900 to L4 2850) -

indow sill (top edge of the tapefine)

Using the FARO arm, take Level 5 measurements every 150 mm (L5 900 to L5 2850) - Top of
window (top edge of the tapaline)

L
:

Left Side View — All measurements in (mm) with tolerance of +/- 3 mm
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Take the following additional FARO arm measurements:

Shecklist
FARO ID

LFW Left Front Wheel
LRW Left Rear Wheal
RFW Right Front Wheel
RRW Right Rear Wheel
RFRONT  Right Front
CFRONT  Center of Front
LFRONT  Left Front
RREAR  Right Rear
CREAR  Center of Rear
LREAR Left Rear
NUP N Upper Point
NLOW N Lower Point
OFRNT O Front Point
OPMID O Rear Point / P Front Point

PREAR P Rear Point
QupP Q Top Point
QLow Q Bottom Point
RBPW Right B Pillar Point (Taken at vertical tangency point)
LBPW Left B Pillar Point (Taken af vertical tangency point)

P1STRIKER Center of P1 Striker Boit
P2STRIKER Center of P Striker Bolt

HE M EANEEBEEEB AR HEEEEE
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Mark & Measure Accelerometer Locations:

Performed By:
Instructions: Mark out

Checklist FARO D

QUNNNNR RN BENNN

NHTSA NCAP: C20194204: 2019 Hyundai Veloster (VIN: KMHTGBAF6KU005788)

e

Date: |2 l?)l«

en measure the beeuon for all vehicle accelerometers using the FARO arm.

ACC1

ACC 2
ACC3

ACC 4
ACCS

ACC®6
ACC7

ACC8
ACC8
ACC 10
ACC 11
ACC 12
ACC 13
ACC 14

© O N OO O s WN =

' ko ko mh mh
& W N = O

Location
Vehicle CG

Right Front Side Sill

Right Rear Side Sill

Left Front Side Sill

Left Rear Side Sill

Left Lower A-Pillar

Left Middle A-Pillar

Left Lower B-Pillar

Left Middle B-Piliar

Front Seat Track

Rear Seat Structure

Right Rear Occupant Compartment
Engine Block

Rear Floor Pan Above Axie
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Vehicle Instrumentation Calibration:

Performed By: S Date: l_l-/ [3 /g =

Note: It is the Technician’s responsibility to verifythalalllnsfrumontetionandassociatedm'm is in good
working condition and calibrated. This section MUST be completed prior to installation to prevent
unnecessary delays.

Checklist

( \ 3 Verify that (4) KT data acquisition boxes to be utilized are calibrated.

[:] Verify t‘t';mt (2) KT break-out boxes function and that the unit and its wiring are in good
condition.
A
(S

Enter the following vehicle assembly into the Autolab software as
*NCAP Side Vehicle Make/Model' and place a copy following this page.

Print out and attach the Autolab vehicie assembly sheet to show Accelerometer number,
location, and calibration dates and place a copy following this page.
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1|ENGNTPOODODACXP En!lne Top X Acceleration AC-A211599 4/4/2019
2|ENGNTPOOOOACYP _|Engine Top Y Acceleration AC-A217535 4/3/2019
3|APILLEMICOACYP Left A-Pillar Middle Y Acceleration AC-A203877 4/3/2019
4{APILLELOOOACYP Left A-Pillar Lower Y Acceleration AC-A262040 5/3/2019
5|SILBLEFROOACYP Left Front Sill Y Acceleration AC-A217573 | 5/17/2019
6{SILBRIFROOACXP Ill!ht Front Sill X Acceleration AC-A156604 2/5/2019
7|SILBRIFRODACYP R'!ht Front Sill Y Acceleration AC-A217555 | 4/29/2019
8|SILBRIFRODACZP R!ht Front Sill Z Acceleration AC-A229244 5/1/2019|
9| TUNNCGOOCQOACXP |[Vehicie CG X Acceleration AC-A197037 4/4/2019]
10[TUNNCGOODOACYP  |Vehicle CG Y Acceleration AC-A217575 | 4/4/2019
11|TUNNCGOOODACZP |[Vehicle CG Z Acceleration AC-A222636 4/4/2019
12|SETRLEFRODACYP  |Driver Seat Track Y Acceleration AC-A262067 | 5/20/2019
13{BPILLELOOOACYP Left B-Plllar Lower Y Acceleration AC-A189600 | 2/20/2019
14|BPILLEMIOOACYP Left B-Pillar Middle Y Acceleration AC-A229239 5/1/2019
15|SILBLEREODACYP Left Rear Sill Y Acceleration AC-A250383 | 12/19/2018
16{SILBRIREOOACXP Right Rear Sill X Acceleration AC-A247202 | 2/25/2019
17|SILBRIREODACYP Right Rear Sill Y Acceleration AC-A247206 | 2/25/2019
18|SILBRIRECOACZP Right Rear Sill Z Acceleration AC-A247193 | 2/25/2019
19|SECMLEREODACYP  |Left Rear Seat Track/Structure Y Accelergd AC-A229238 | 5/14/2019
20{SECMRIREODACYP ht Rear Compartment Y Acceleration |AC-A250356 5/17/2019
21|FORACYOO0OACXP  |Rear Floorpan X Acceleration AC-A250357 | 2/20/2019
22|FORACYODOOOACYP  |Rear Floorpan Y Acceleration AC-A262065 | 3/21/2019
23|FORACYODOOACZP  |Rear Floorpan Z Acceleration AC-A250384 | 3/21/2019
24|BATTO00000VO00  |Battery Voltage Monitor BAT-V3 n/a
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Vehicle Instrumentation Installation:

Performed By: m K Date: \1/13/’%

Checklist
Mount KT Minidau data acquisition boxes (3) on instrumentation plate, Make sure boxes are
protected with cages and that the cages are covered in protective wrap to protect cables.

Mount KT breakout box on instrumentation plate.

Mount Ax, Ay, Az (tri-axial) accelerometer to the floor pan at the longitudinal and lateral
location of the vehicle CG ~ Vehicle CG: location 1.

Mount Ax, Ay, Az (tri-axial) accelerometer on the opposite side to the impacted side sill at the
front seat — Right Front Side Sill: Location 2

Mount Ax, Ay, Az (tri-axial) accelerometer on the opposite side to the impacted side sill at the
rear seat — Right Rear Side Sill: Location 3

Mount Ay (uniaxial) accelerometer on the impacted side sill in line longitudinally with the center
of the widest portion of the front door and located under the sill inward of pinch welds — Left
Front Side Sill: Location 4

Mount Ay (uniaxial) accelerometer on the impacted side sill in line longitudinally with the center
of the widest portion of the rear door and located under the sill inward of pinch welds —~ Left
Rear Side Sill: Location 5

Mount Ay (uniaxial) accelerometer mounted on the impacted lower A-Pillar located 1/3 the
distance from the floor to the bottom of the doors window opening — Left Lower A-Pillar:
Location 6

Mount Ay (uniaxial) accelerometer on the impacted middle A-Pillar located 2/3 the distance
from the floor to the bottom of the doors window opening — Left Middle A-Pillar: Location 7

Mount Ay (uniaxial) accelerometer on the impacted lower B-Pillar located 1/3 the distance from
the floor to the bottom of the door's window opening ~ Left Lower B-Pillar: Location 8

J0 d § Y HHB W
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New Car Assessment Program Side Impact MDB

Mount Ay (uniaxial) accelerometer on the impacted middle B-Pillar located 2/3 the distance
from the floor to the bottom of the doors window opening — Left Middle B-Pillar: Location 9

Mount Ay (uniaxial) accelerometer on the front seat track nearest the impacted door and
approximately aligned with the driver hip point — Front Seat Track: Location 10

Mount Ay (uniaxial) accelerometer on the rear seat structure (if easily accessible) nearest the
impacted door and approximately aligned with the dummy's hip pivot point — Rear Seat
Structure: Location 11

Mount Ay (unlaxial) accelerometer in the rear occupant compariment — Right Rear Occupant
Compartment: Location 12

Mount Ax, Ay (biaxial) accelerometer on the top of the engine — Engine Block: Location 13

Mount Ax, Ay, Az (tri-axlal) accelerometer on the rear floor pan above the axle — Rear Floor
Pan Above Axle: Location 14
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Vehicle Instrumentation Polarity Check:

Performed By: B ,9\& pate: \ -/ [3 JJQ .

Checklist
[(©7]  Open the track runs folder on the network that has the Accelerometer Installation Photos.
Q Use the provided photos to complete a polarity check on all accelerometers listed on the next

page to ensure they are instatled correctly. Place a check in the box next to each transducer
once the check has been completed.

Note: To test the polarity, lightly tap the front of an accelerometer from the positive side of the
mounted Axis. The dala should show a positive pulse.

FRONT|
PO

4

+X

+Z
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Channel Description ISO Name Pt A

Engine Block - X Acceleration ENGNTPOO00ACXP (i)
Engine Block - Y Acceleration ENGNTPOOOOACYP mCd
Left Lower A-Pillar - Y Acoeleration APILLELOODACYP 1
Left Middle A-Pillar - Y Acceleration APILLEMIOOACYP (1
Left Front Sil - Y Acceleration SILBLEFRODACYP 17
Right Front Sill - X Acceleration SILBRIFRODACXP 1R
Right Front Sill - Y Acceleration SILBRIFROOACYP =
Right Front Sill - Z Acceleration SILBRIFRO0ACZP 02
Vehicle CG - X Acceleration TUNNCGOOOOACXP iK%
Vehicle CG - Y Acceleration TUNNCGOO00ACYP §
Vehicie CG - Z Acceleration TUNNCGOOOOACZP [iE4)
Front Seat Track - Y Acceleration SETRLEFRODACYP 4l
Left Lower B-Pillar - Y Acceleration BPILLELOOOACYP (1A
Left Middle B-Pillar - Y Acceleration BPILLEMIOOACYP )
Left Rear Sill - Y Acceleration SILBLEREDOACYP V)
Right Rear Sill - X Acceleration SILBRIREQOACXP =
Right Rear Sill - Y Acceleration SILBRIREOOACYP 8%
Right Rear Sill - Z Acceleration SILBRIREOOACZP 7]
Rear Seat Structure - Y Acceleration CRMELEREOOACYP )
Right Rear Occupant - Y Acceleration CRMERIREQOACYP 0
Rear Floor Pan Above Axle X Acceleration FORAOO0000ACXP NEs)
Rear Floor Pan Above Axle Y Acceleration FORAODDOQOACYP 3
Rear Floor Pan Above Axle Z Acceleration FORADOQ000ACZP )
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Weight & CG — As Tested Condition:

Performed By ,«/MJ, Dl ia ke Date: 17/,;/‘?:
Checklist
Load the 172 Ibs (equivalent to an ES2-re with umbilical cord) into the driver's seating position
and the 108 lbs (equivalent to a SID lis with umbilical cord) into the left rear passenger’s seat.
Weigh the vehicle at each wheel and add the weights to determine the “As Tested” weight.
Record the weight measurements in the space provided below.
Verify that the “As Tested" weight is within the Target Test Weight (min) and Target Test

Weight (max) determined in the Weight — As Delivered section.

Note: Adjust the weight of the test vehicle by either adding ballast or removing vehicle
components in accordance with the manufacturer's data provided by the COTR on Form
No. 1. If the calculated Test Vehicle Target Weight is exceeded immediately contact the

Test Engineer.

[=7] Record the weight of any added ballast in the space provided below.
@ Record any vehicle components that were removed and their associated total weight in the
space provided on the next page.
As Tested
Units | Front Axe Rear Axle | Total
Left kg | Liz7 2oy W= 737
Right kg | 38¢ 284 Wrgre = (, 7C)
Ratio % =@ Y2
Totals ko |we- 813 Wr=5 39 4aZ-
Scales Unique Identifier: “Ye3Il
Target Test Weight Minimum (400 & kg
Target Test Weight Maximum [4¢9. 7 kg
Weight of ballast added to meet TVIW
Description Weight
] Ballast P lh~ kg
v

Y No
&] ] Does the measured As Tested Vehicle Weight lie within the required weight range (i.e.

Checklist

Calculated Test Vehicle Weight 4.5 kg to -9.0 kg)?

NHTSA NCAP: C20194204: 2019 Hyundai Veloster (VIN: KMHTGEAFBKU005788)
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[3 If no, indicate in the space provided below the equipment that was removed and its associated
weight to meet this requirement.

Equipment that was removed to meet target test weight:

7

/
Vehicle components removed to meet TVTW
Description Weight
Frnt Fase.a G5 kg
[ear  Fasciq (:6 W
kg
Checklist

@ Re-measure or utilized the measurements from the previous section and enter those
measurements and the weight measurements from above to calculate the vehicle CG aft of the
front axle and left (+) / right (-) from the longitudinal centerline.

kg
143
Yee = Ywn - Yws X - Wign
mm  /sesmm /505 (0 LT7°9 kg)
mm
2 Jefo2 Wt:;
Test Vehicle Center of Gravity (CG) Units | 2
Vehicle CG (Aft of Front Axie) mm f [ ]+ Xea
Vehicle CG (Left (+) / Right (-) from Longitudinal Centerfine) mm |* 3¢5 Yca
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Pre-Transport Photos:

Performed By: Armila  Poves Date: 12114zt

Note: Clear and properly focused digital still photographs in .jpg format with a minimum dots-per-inch (DPI) of
180 shall be taken. A vehicle information placard placed paralle! with the camera, identifying the test
vehicle model as well as the barrier and NHTSA number, along with an indication of whether the photo
was taken pre-test shall appear in each photograph and be legible. All photographs must be in
landscape view / orientation. Reference sample photo set on network (if needed),

Checklist

No. 037 - View of Disengaged Parking Brake (faken af the same time as As-Delivered photos)
Cp No. 038 — View of Engaged Parking Brake (parking brake to be engaged!)
% No. 048 — Pre-Test Driver Inner Door Panel View (with door closed)

No. 073 — Pre-Test Rear Passenger Inner Door Panel View (with door closed)
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Confirm ATD Readiness:
Engineer's Name: S Date: l1/l 3//L

Instructions: Reference sach workbook that accompanies the ATDs utilized for this test when completing the
below sections. Note: These workbooks contain sensor calibration, dummy certification, polarity check and ring
out.

Checklist
[*] Indicate in the space provided below, the ATD serial number and manufacturer:

ES-2re Serial Number  D(-53¢(  Manufacturer: FT3¢
SID lis Serial Number 7 T Manufacturer: ¢S

E’T Review the ES-2re (Driver) workbook to verify that the following has been completed.
External measurements

Head drop test

Neck pendulum test

Shoulder impact test

Thorax — upper rib drop test

Thorax — middle rib drop test

Thorax — lower rib drop test

Thorax — full body impact test

Abdomen impact test

Lumbar spine flexion test

Pelvis impact test

( j “Review the SID lIs (Rear Pass.) workbook to verify that the following has been completed.
External measurements

Head drop test

Lateral neck pendulum test

Shoulder impact test

Thorax (with arm) impact test

Thorax (without arm) impact test

Abdomen impact test

Pelvis plug quasi-static test*

Peivis acetabulum impact test

Pelvis lliac impact test

(L7 Verify that all accelerometers are calibrated (must be calibrated every 6 months).

() Verify that the ES-2re ATD has the minimum Instrumentation:
(1) Primary and redundant tri-axial head accelerometers
{2) Chest upper rib, middie rib, and lower rib y-axis displacement potentiometers
(3) Abdomen forward, middie and rear y-axis load cells
{4) Lower spine (T12) tri-axial accelerometers
{5) Pubic symphysis y-axis load cells
(8) Tilt sensor installed
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Checklist

( ZI Verify that the SID-lls ATD has the minimum Instrumentation:
(1) Primary and redundant tri-axial head accelerometers
(2) Chest upper rib, middie rib, and lower rib y-axis displacement potentiometers
(3) Abdomen upper rib and lower rib y-axis displacement potentiometers
(4) Lower spine (T12) tri-axial accelerometers
(5) Acetabulum and iliac wing y-axis load cells

@ Verify that all load cells are calibrated (must be calibrated every 12 months).

Verify that the ATDs are clothed in a short sleeved form fitting cotton stretch top, knee length
pants (each ATD should have contrasting colors) and shoes. All articles of clothing must be
clean prior to testing and should not exhibit evidence of extreme wear. Shoes should not show
separations at the seams and clothing should not be ripped or tom.

[__JD’Verﬂy ATD is in an environment that is maintained between 18.9°C — 25.5°C (66°F - 78°F) and
§ whose relative humidity is between 10%-70%.

(=T Verify temperature trace has been started. Record date and starting time.

Date: [1/(3//b Start Time: "f". ’,P hon
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Confirm Track Readiness:

Engineer's Name: 'TC"M F & Date: 7/ _2—,//}(/ (414 -

Checklist
| E Review the completeness of the Track's checklist for NCAP Side MDB tests.

if not complete, list the issues below and bring to the attention of the responsible individual for
resolution.

(3¢ ] Facility is neat, clean and arranged in an orderly manner.

[ 3] Confirm that the temperature inside the Abort House / Prep House is between 20.6°C and 22.2°C
(69°F and 72°F).
)g] Confirm 25 mm (1 inch) wide yellow/black checkerboard tape is along the top and front of the
honeycomb barrier face centeriine and along the top and front of the left edge of the honeycomb
barrier face to align with the vertical impact refererice line on the test vehicle.

( )_C ] Confirm 4" targets are on top of the barrier face 400 mm from the barrier centerline.

[+77] Confirm that a 4" target is on the MDB at the rear cross member accelerometer’s location on the
left side of the frame,

S] Confirm that a sharpened welding rod s available.

{ ; | Confirm (1) KT data acquisition box, (1) KT breakout box, (1) vehicle abort and power cable have
been installed on the MDB cart.

(3o ] Check FMVSS 214 Cart ride height is level and meets requirements.

SRR RPAST PRAME ABSRM Y

=

* . =
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Test Execution
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Review with Test Crew:

Engineer's Name: &) u Hm Date: / 1// "’/ 288

No individuals, other than contractor personnel directly involved in the testing program, shall be allowed to
witness any vehicle test unless specifically authorized by NTHSA.

No vehicle manufacturer’s representative(s) or anyone other than Calspan personnel working this project shall
be allowed to inspect vehicles or witness vehicle preparations without prior permission from NHTSA. Such
permission can never be assumed.

Caispan shall not release crash test results or data without the permission of the NHTSA. The Contractor may,

however, provide the Quick Look (not including data plots) to the vehicle manufacturer post-test. Only this one-
page Quick Look may be provided to the vehicie manufacturer without permission from NHTSA.

Unless otherwise specified, the vehicle manufacturer's representative(s) shall only be authorized to visit
Calspan'’s test facility on the day that the test is scheduled, and the representative(s) must be escorted by
NHTSA and/or Calspan personnel.

Test vehicle inspection by the vehicle manufacturer's representative(s) shall be limited to 30 minutes prior to
the start of vehicle impact.

Post-test inspection shall be limited to one hour after Calspan personnel have completed their test tasks. No
arts shall be removed from the vehicle during the post-test inspection without the approval of NHTSA.

Calspan personnel shall not respond to any questions from the manufacturer’s representatives regarding the
test.

Namesofpe[sonnel:
-ﬁ/m’ /'} /ﬂ” TV
2Rk
v/ ve
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Vehicle Instrumentation Electrical Check:

—— i owe:_(1/14]1 €

Checklist
[(=7]  Connect the power and data cables to the installed breakout box.
Open a test in the Autolab software and lcad the vehicle instrumentation assembly.

[E,-' Complete an electrical check on all transducers listed on the next page. Place a check in the
box next to each transducer once the check has been completed.

FRONT |
Y. —

/]

+X +7
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Channel Description ISO Name m
Engine Block - X Acceleration ENGNTPOO00ACXP (A
Engine Block - Y Acceleration ENGNTPOCO0ACYP
Left Lower A-Pillar - Y Acceleration APILLELOODACYP 5
Left Middle A-Pillar - Y Acceleration APILLEMIOOACYP =
Left Front Sill - Y Acceleration SILBLEFROOACYP ]
Right Front Sill - X Acceleration SILBRIFROOACXP 10
Right Front Sill - Y Acceleration SILBRIFROOACYP
Right Front Sill - Z Acceleration SILBRIFRO0OACZP TR
Vehicle CG - X Acceleration TUNNCGOO00ACXP 2
Vehicle CG - Y Acceleration TUNNCGOO00ACYP 0
Vehicle CG - Z Acceleration TUNNCGO000ACZP 0]
Front Seat Track - Y Acceleration SETRLEFRODACYP 0
Left Lower B-Pillar - Y Acceleration BPILLELOOOACYP [
Left Middle B-Pillar - Y Acceleration BPILLEMIOOACYP [%
Left Rear Sill - Y Acceleration SILBLEREOOACYP ]
Right Rear Sill - X Acceleration SILBRIREOOACXP 1)
Right Rear Sill - Y Acceleration SILBRIREOOACYP )
Right Rear Sill - Z Acceleration SILBRIREOOACZP 1)
Rear Seat Structure - Y Acceleration CRMELEREQOACYP )
Right Rear Occupant - Y Acceleration CRMERIREQOACYP 3
Rear Floor Pan Above Axle X Acceleration FORAQO0O00ACXP 7 [N
Rear Floor Pan Above Axle Y Acceleration FORAODOOOOACYP
Rear Floor Pan Above Axle Z Acceleration FORAQO0000ACZP AT
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Camera Equipment Set-up:
Performed By: .ZQ’ _ Date: (L!Lq/ /.&

General Requirements:

High-speed digital video cameras that operate at a minimum speed of 1000 frames per second (fps) for at least
50 ms before the MDB contacts the vehicle and for at least 300 ms after the MDB contacts the vehicle. The
minimum resolution for these cameras must be 1024 x 1024 pixels

A time zero (T(0)) impact event marker to indicate when the MDB contacts the test vehicle must be present in
each high speed video camera view.

Each video frame shail contain the camera speed and the frame number, beginning with the time zero frame
labeled as “Frame 0". The frame numbers prior to time zero shall be negative numbers.

The test laboratory’s name or logo shall not appear in any high-speed videos. Note that for the real time, the
test laboratory's name shall only appear in the documentary real-time video as part of the title frame,

Locate the following cameras and set field of view, set up cameras, time zero flash units, trigger switches.
Checklist
Camera 1: Overhead Wide View - High-Speed overhead camera to view target vehicle
dynamics and positioned directly above the impact plane between the target
vehicle and the MDB.

UNIQUE IDENTIFIER =

CGZ] Camera 2: Overhead Close-Up View - A high-speed overhead camera to provide close-up
view of the impact plane (should include view of photograph targets on centerline
of test vehicle and photograph targets on top of MDB barrier face) and positioned
adjacent to Camera No.1

UNIQUE IDENTIFIER =

@ Camera 3: Impact Point - A high-speed digital camera positioned along the impactor’s face
left vertical edge to cover target vehicle impact point during side impact event.

UNIQUE IDENTIFIER =

¢ Camera 4: Struck-Side View at Impact - A high-speed digital camera, positioned on MDB's
centerfine to view struck side of test vehicle during the side impact event

UNIQUE IDENTIFIER =

% Camera 5: Rear Impact View of Struck Side - A high-speed right side view camera to
\ cover both the MDB and the target vehicle during the side impact event

UNIQUE IDENTIFIER =
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[}KJ Camera 68: Front Oblique Impact View of Struck Side - A high-speed left side view
camera to cover the motion of the target vehicle after impact

UNIQUE IDENTIFIER =

m Camera 7: Driver Dummy Front View (Onboard) - A high-speed camera to provide front
view of the front dummy through the vehicles windshield from above the engine
compartment. (Should be sufficiently raised above the hood structure and
positioned such that it shows not only curtain air bag deployment in relation to
the dummy’s head, but also torso air bag deployment in relation to the dummy's
chest, if applicable.)

UNIQUE IDENTIFIER =
[m Camera 8: Driver Dummy Side View (Onboard) - A high-speed camera to view across the

test vehicle's occupant compartment to record the lateral motion of the front
dummy during and after side impact.

UNIQUE IDENTIFIER =

@] Camera 9: Rear Passenger Dummy Side View (Onboard)- A high-speed camera to view
across the test vehicle's occupant compartment to record the lateral motion of
the rear dummy during and after side impact.
UNIQUE IDENTIFIER =

wate the following cameras and set field of view:

Check
@ Camera 10: Real-Time Rear View of Impact- Real-time (24-30 fps) camera to provide a left
rear view of the MDB impacting the target vehicle,

UNIQUE IDENTIFIER =

Camera 11: Real-Time Pan View of Impact - Real-time (24-30 fps) camera to provide the
following pre-test, test, and post-test coverage:

(1) Side panned view of the moving deformable barrier traveling down the track and
impacting the test vehicle

(2) Impact side, front, non-impact side and rear of test vehicle, and condition of the
moving deformabile barrier prior to impact

(3) Pre-test position of dummies (including, but not limited to the placement of lap and
shoulder belt on the dummies)

(4) Cycling of alr bag Indicator light

(5) Door closings (including any rear hatchback or tailgate)

(6) Lab technician Installing fuel filler cap onto the filler neck and the rotation of the cap to
the Installed position

(7) Speed traps, post-test

(8) Front, front oblique view of impact side, impact side, rear oblique view of impact side
rear, and non-impact side of test vehicle, and condition of the MDB after impact

(9) Post-test position of dummies

(10)Chalk markings on air bag(s)

(11)Static rotiover

(12)Other vehicle failures or anomalies, including door openings and any fluld spillage
{along with its collection after impact).
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Pre-Test Photo & Video Prior to Seating:

Performed By:

Al Pora pate: 12114 12¢a

Note: Clear and properly focused digital still photographs in .jpg format with a minimum dots-per-inch (DP1) of
180 shall be taken. A vehicle information placard placed parallel with the camera, identifying the test
vehicle model as well as the barrier and NHTSA number, along with an indication of whether the photo
was taken pre-test shall appear in each photograph and be legible. All photographs must be in
landscape view / orientation. Referance sample photo set on network (if nesded).

Checklist: Photos

(7] No.015-
(77 No.017 -

(I] No. 018 -
@ No. 019 ~

No. 030 -
[7) Ne.032-
(7] Ne.o0s8-
(77 No. 080~

of Vehicle Positioned Against MDB
Pre-Test Overhead View of Test Area with MDB positioned against test vehicle.

Pre-Test Left Side View of MDB Positioned t ideal impact point Against Side of
Test Vehicle

Pre-Test Right Side View of MDB Positioned Against Side of Test Vehicle
Pre-Test Close-Up View of Impact Point Target (impact reference line should be
clearly indicated; (photo should be taken w/ MDB against Test Vehicle)

Pre-Test Frontal View of Drivers Seat Back Prior to Dummy Positioning (should
show head restraint and seat centerline)

Pre-Test Overnead View of Drivers Seat Pan Prior to Dummy Positioning (should
show head restraint and seat centeriine)

Pre-Test Frontal View of Rear Passenger Seat Back Prior to Dummy Positioning
(should show seat centerfing)

Pre-Test Overhead View of Rear Passenger Seat Pan Prior o Dummy Positioning
(should show seat centerline)

m Move MDB back from vehicle and then take below photos and real time video.

Checklist: Photos
(/] No.084~
(/] No.oss -
[77] No.088 -
(7] No.0so0 -

of MDB
Pre-Test Front View of MDB Impactor Face

Pre-Test Top View of MDB Impactor Face
Pre-Test Left Side View of MDB Impactor Face
Pre-Test Right Side View of MDB Impactor Face
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Checklist: Video of MDB
(7 View of Left side of MDB
(7] View of Right Side of MDB
(7] View of Front of MDB
() Overhead View of MDB

Checklist:

WI-VERF-NCAPM-021-R04

New Car Assessment Program Side Impact MDB

(l] Move MDB to start position, attach tow and abort cables and check onboard abort.

NHTSA NCAP: C20184204: 2019 Hyundai Veloster {VIN: KMHTGBAFEKU005788)

VIII-67

Page 66 of 121



WI-VERF-NCAPM-021-R04

/1@@03” New Car Assessment Program Side Impact MDB
Confirm ATD Readiness:

N { Yl

Reference each workbook that accompanies the ATDs utilized for this test when completing the below

sections.
Checklist
("= Confirm polarity check was completed on all ATD sensors.

| 2 | Confirm complete functionality check using a force gauge was completed.
(] Confirm that the tiit sensor was installed in the ES-2re (Driver) dummy

@ Confirm the ATD limb joints were set between 1 and 2 g.

B Confirm a 100 mm (4") diameter target is on the head of the ATD at the CG location on the

struck side.

(7] Confirm a 25.4 mm (17) targets on the front of the ATD's head / face at the head CG location.

vaehldehassideairbags,askOEMwllltheudeailbagsonMQnon-cMaldedepbylna
side MDB test? If yes, please request OEM to disable the side airbags on the non-struck side
on test day. If OEM Is not present, used instructions provided by OEM.

Ay =YAL S A%+ AT, G

3 UNIAXIAL LEROMETERS
LOCATED AT C.G. OF THE

CHEST ASSENIRLY

LEFT FEMUR
%FOAD CELL
)
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Positioning SID-lIs in Rear Left Position:

Performed By:; ED Dt b Date: V?““) 2.7

Tape Measure Unique Identifier:

Inclinometer Unique Identifier;

Checklist
A.

[jB‘
I’]c.

s

EJ*
CJF

Rall AT
Set the rear outboard seat at the full rearward, lowest height, mid-angle position.

Verify that the fixed lower neck load cell is not installed. Adjust the dummy’s upper and
lower neck brackets to align the zero degree index marks.

Fully reciine the seat back, if adjustable. Place the dummy in the rear passenger's seat,
such that when the legs are positioned 120 degrees to the thighs, the calves of the legs are
not touching the seat cushion. If necessary, use a fixed gauge, inserted into the hip, knee,
and ankle joints, to maintain the 120 degree angle.

If a 120 degree angie between the legs and the thighs cannot be achieved due to
interference with the front seat back when the front seat is set to the mid-fore/aft full down
position and the front seat back is set to the manufacturer's nominal design riding position
for a 50™ percentile adult male, move the front seat to its full-forward position, and adjust
the front seat back to its most upright position. If a 120 degree angles between the legs
and the thighs still cannot be achieved due to interference with the front seat back, place
the legs al the largest angle possible while allowing the feet o just contact the front seat
back; record this angle

L >
Leg Angle = N

On bucket or contoured seats, centsr the dummy on the seat cushion so that its mid-
sagittal plane is vertical and passes within + 10 mm (+ 0.4 in) of the longltudinal centeriine
markings on the seat cushion upper surface, seat back, and head restraint that fie in the
same vertical longitudinal plane as the SgRP.

On bench seats, position the midsagittal plane of the dummy vertical and paralle! to the
vehicle's longitudinal centerline and is aligned within + 10 mm (z 0.4 in) of the longitudinal
centerline markings on the seat cushion upper surface, seat back, and head restraint that
lie in the same vertical longitudinal plane.

Hoid the dummy’s thighs down and push rearward on the upper torso to maximize the
dummy's pelvic angle.

While maintaining a leg-thigh angle of 120 degrees, sel the initial transverse distance
between the longitudinal centerfines at the front of the dummy’s knees at 160 to 170 mm
(6.3 to 6.7 In), with the thighs and legs of the dummy in vertical planes. Center the knee
separation with respect to the longitudinal centerline markings of the seat cushion.
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G. Without allowing the angle between the thighs and lower legs to change, push rearward on
the dummy's knees to force the pelvis into the seat so there is no gap between the peivis
and the seat back or until contact occurs betwsen the back of the dummy’s calves and the
front of the seat cushion. If a gap still exists between the pelvis and the seat back after this
step has been performed, and the back of the dummy's calves have not yet contacted the
front of the seat cushion, perform one of the following steps until there is no gap between
the pelvis and the seat back, or until contact occurs between the back of the dummy's
calves and the front of the seat cushion, whichever occurs first:

1) Pull forward sfightly on the dummy’s upper torso while holding the dummy at the base
of the back of the neck, and rock the torso from side-to-side while pushing back on the
dummy's knees,

(2) Lift the dummy from beneath the buttocks and slide the pelvis rearward into the seat.

Note: In vehicles with long seat pans, the dummy's pelvis may not contact the seat back
even when the back of the calves are touching the front of the seat cushion.

@ H. If the dummy’s calves make contact with the front of the seat cushion and prohibit the
pelvis from contacting the seat back in step G, and a 120 degree angle between the legs
and thighs could not be achieved in step C due to interference with the front seat back,
attempt to once again achieve a 120 degree angle between the legs and the thighs. Verify
that the transverse distance between the longitudinal centerlines at the front of the
dummy's knees is still set to 160 to 170 mm, with the thighs and legs of the dummy in
vertical planes. IF a 120 degree angle between the legs and the thighs still cannot be
achieved due to Interference with the front seat back, place the legs at the largest angle
possible while allowing the feet to just contact the front seat back; record this angle. If the
leg angle is adjusted, repeat step G.

I Gently rock the upper torso relative to the lower torso laterally in a side to side motion three
@ times through a £ 5 degree arc (approximately 51 mm (2 in) side to side) three times to
reduce friction between the dummy and the seat. Return the dummy's upper torso to the
seat back.

m J. If needed, extend the legs slightly so that the feet are not in contact with the floor pan. Let
” the thighs rest on the seat cushion to the extent permitted by the foot movement. Verify
that the transverse distance between the longitudinal centerlines at the front of the
dummy’s knees is still set to 160 to 170 mm with the thighs and the legs of the dummy in
vertical planes. With the feet parpendicular to the legs, place the heels on the floor pan.
After Initial positioning, it should be possible to lift the legs behind the ankies and, when
slowly released, the legs should retum to the original position with the heel contacting the
; ﬂoor.Ifaheelwillnoteomacnmnoorpan.plaoelasdosetomeﬂoorpanespossibh.

K. Head leveling - When leveling the head, the dummy’s torso should be resting on the seat
back and / or the dummy's head should be resting on the head restraint.

(1) Vehicles with fixed seat backs. Adjust the lower neck bracket to level the transverse
instrumentation platform angle of the head to within + 0.5 degrees. If it is not possible
to level the transverse instrumentation platform to within £ 0.5 degrees, select the neck
bracket adjustment position that minimizes the difference between the transverse
instrumentatien platform angle and level.

(2) Vehicles with adjustable seat backs. While holding the thighs in place, rotate the seat
back forward until the transverse instrumentation platform angle of the head is level to
within + 0.5 degrees, making sure that the pelvis does not interfere with the seat bight
and the head does not get pinched under the head restraint. If the pelvis interferes with
the seat bight, shift the pelvis forward slightly on the seat cushion and complete steps
to level the head. If the head gets pinched under the head restraint, it may be
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necessary to pull the dummy'’s torso forward slightly as the seat back is raised and then
return the torso to the seat back. If It is not possible to level the transverse
instrumentation platform to within £ 0.5 degrees, select the seat back adjustment
position that minimizes the difference between the transverse instrumentation platiorm
angle and level, then adjust the neck bracket to level the transverse instrumentation
platform angle to within + 0.5 degrees, if possible. If it is still not possible to level the
transverse instrumentation platform to within + 0.5 degrees, select the neck bracket
angle position that minimizes the difference between the fransverse instrumentation
platform angle and level.

Measure and set the dummy's pelvic angle to 20.0 degrees + 2.5 degrees using the pelvic
angle gage. If the dummy's pelvic angle is within the specified range at the head angle
determined in step K, continue to step M. If the dummy's pelvic angle is outside of the
specified range at the head angle determined in step K, adjust the pelvic angle as close to
20.0 degrees as possible by performing the applicable step listed below while keeping the
transverse instrumentation platform of the head as level as possible, as specified in step K.
If it is not possible to achieve both the head level and the specified pelvic angle,
priority goes to leveling the head.

(1) If the pelivic angle is above the specified range, decrease the pelvic angle by rotating
the torso forward and then hoiding the dummy'’s thighs down and slowly rotating the
torso rearward until it is supported by the seat back and / or the head is supported by
the head restraint. Record the pelvic angle and head angle, making sure the transverse
instrumentation platform angle of the head can still be leveled to within £ 0.5 degrees
or, at most, to the angle determined in step J. Adjustment of the neck bracket is
permitted to level the transverse instrumentation platform of angle of the head to within
+ 0.5 degrees. Proceed to step M.

If the pelvic angle is stlll outside of the range, and the seat back is adjustable, rotate
the seat back forward while holding the dummy’s thighs in place until the dummy's
pelvic angle is within the specified range, or until the head can no longer be leveled 1o
within + 0.5 degrees (or, at most, to the angle determined in step K), whichever occurs
first. Adjustment of the neck bracket is permitted to level the transverse instrumentation
platform of angle of the head to within £ 0.5 degrees. When rotating the seat back
forward, make sure that the pelvis does not interfere with the seat bight and the head
does not get pinched under the head restraint. If the pelvis interferes with the seat
bight, shift the pelvis forward slightly on the seat cushion and complete steps to level
the head. IF the head gets pinched under the head restraint, it may be necessary to
pull the dummy's torso forward slightly as the seat back is raised and then return the
torso fo the seat back. Record pelvic angle and head angle. Proceed to step M.

(2) If the pelvic angle is below the specified range, increase the pelvic angle by hoiding the
dummy'’s thighs down and pushing rearward on the upper torso. Record the pelvic
angle and head angle, making sure the transverse instrumentation platform angle of
the head can still be leveled to within + 0.5 degrees or, at most, to the angle
determined In step J. Adjustment of the neck bracket is permitted to level the
transverse instrumentation platform of angle of the head to within + 0.5 degrees.
Proceed to step M.

Pelvis Angle=_27.9
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M. Foot positioning — Set the front seat to the mid-fore/aft full down position and set the front
@ seat back to the manufacturer's nominal design riding position for a 50™ percentile adult
male.

(1) Place the rear seat passenger’s feet flat on the fioor pan and beneath the front seat as
far as possible without front seat interference.

(2) If either foot does not contact the floor pan, place the foot parallel to the floor and place
the leg as perpendicular to the thigh as possible, even if this causes the dummy's calf
to contact the front of the seat cushion.

@ N. Place the seat belt around the dummy and fasten the latch. Check again the alignment of
the dummy and verify that the head is lével. If everything is in position, set the arm. If not,
repeat the steps to get the head as level as possible. The head angle should not be larger
than the angle determined in Step K.

@ 0. Amm Positioning - Place the dummy’s upper arm such that the angle between the projection
of the arm centerline on the midsagittal plane of the dummy and the torso reference line is
45 +/- 5 degrees. The torso reference line is defined as the thoracic spine centerline. The
shoulder-arm joint allows for discrete arm positions at 0, + 40, + 90, + 140, and 180 degree
settings where positive is forward of the spine.

{ ' | P. Beltin cabling / umbilicals
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Positioning ES-2re Male in Driver Position:

Performed By: D Date: )a-]nﬂoa)_e.’

LTape Measure Unique Identifier; |
I Inclinometer Unique Identifier; I

Checklist

"E A. Using the reference marks on the seat, set the driver’s seat at the mid-fore/aft, full down,
- mid seat cushion angle position,

@ B. I!adjustable,setﬁnsombeekangleatthemanufamer'smlnalduignddm position
brasoﬁpercsnﬁeadunmalolnﬂnmnnerspedﬂodbyt!nmamﬁactwor.lFlhepoatﬁon
is not specified, set the seat back at the first detent rearward of 25 degrees from the
vertical.

[X] C. Upper Torso — Once the H-point has been determined, position a calibration ES-2re test
dummy in the driver's seat.

(1) Place the dummy in the seat such that the plane of symmetry (ie. Mid-sagittal plane) of
the dummy coincides with the longitudinal centerline marking on the seat cushion
upper surface, seat back, and head restraint of the driver's seat. NOTE: Move the seat
and seat back rearward as necessary to get the test dummy in the seat.

(2) Bend the upper torso forward and then lay it back against the seat back. Push the
shoulders of the dummy fully rearward.

D. Pelvis
@ {1) Remove the foam blocks from the pelvis flesh

(2) Position the dummy so that it sits square and level in the seat.

(3) If the seat was adjusted in positioning of the rear passenger, set the seat at the mid-
fore/aft position and the seat back to the manufacturer’'s nominal design riding angle

(4) The correct position of the dummy’s pelvis may be checked relative to the H-point
determined by the H-point machine. Locate the M3 holes in the H-point back plates at
each side of the pelvis. Position the dummy’s pelvis such that the M3 holes are located
within a circle of radium 10mm around the H-point location (x,z) of the H-point
machine. Note that the hip point of the dummy is located 21 mm forward of the H-point
determined by the H-point machine.

(5) Position the pelvis of the dummy such that a horizontal (lateral) line passing through
the dummy hip pivot center is perpendicular to the longitudinal center plane of the
seat. Verify that the line through the dummy H-points is horizontal with a maximum
Inclination of £ 2 degrees. The dummy may be equipped with tilt sensors in the thorax
and the pelvis. These instruments can help to obtain the desired position. If the pelvic
tilt angle () is not within specification (+ 2 degrees), go back to step C1 and repeat
steps to re-adjust the position of the test dummy.

a @ 422 29:9°
2+ Q56 Ry
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Checklist

E. Legs and Feet
)
(1) Without inducing pelvis or torso movement, place the right foot of the dummy on the
undepressed accelerator pedal with the heel resting as far forward as possible on
the floor pan.

(2) Settlwleﬂfootperpemﬁoulartoﬂnlwulegwimtmmdresﬂngontheﬂoorpen
in the same lateral line as the right heel

(3) Set the knees of the dummy such that their outside surfaces are 150 + 10 mm from
the plane of symmetry of the dummy. If possible within these constraints, place the
thighs of the dummy in contact with the seat cushion.

F. Arms — Place the dummy's upper arms such that the angle between the projection of the
arm centerline on the mid-sagittal plane of the dummy and the torso reference line is
4075, The torso reference line is defined as the thoracic spine centerline. The shoulder-
arm Joint allows for discrete arm position at 0, 40, and 90 degree settings forward of the
spine.

. Place seat belt around the dummy and fasten the latch

S

Belt in Cabling / umbilical's

Affix targets, labeled appropriately (if applicable) to the front door to denote the vehicle CG
location. Use a 100 mm (4 inch) diameter target and label with “CG".

Affix targets, labeled appropriately (if applicable) to the roof to mark the test dummy's
head CG location. Use a 100 mm (4 inch) diameter target and label with “CG".

K. Affix targets, labeled appropriately (if applicable) to the front door or side panel to denote
the hip pivot center of the test driver and rear passenger dummy. Use a 100 mm (4 Inch)
diameter target and label with “HP"

&

SIRUE
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Align Vehicle:

Performed By: Pwlle 88 Dutha Date: /_?///‘//Laf_fv

Checklist
@ Verifythatveride’sﬂrepmsurasmatdnhe&'epressumslmedonuummwerd. If a tire is
low, add air and notify Test Engineer.

Tire Pressures Units | LF i LR RR
AsTested | kpa J 3o 235 2.3 230
Pressure Gauge Unique
Identifier:
Checklist

Position vehicle on the side impact pad along 27 degree line and align with MDB
(3) Hold vehicle in place with parking brake.

(.39 Piace automatic transmission in NEUTRAL, manual in SECOND gear

[ | Chocklfvehideatﬁtudosfalllntoﬁsstm\ge.(Ifmwdeisbwermanfulyloadedomdmon,
vehicle wheels may need to be momentarily lifted off ground)

Attach plumb bobs to center of front and rear vehicle bumpers.
(5] Mark cement beneath vehicie plumb bobs

E Re-attach battery charger to vehicle.

Attachsharpemdweidingmdabng&wbﬂsldevuﬂca!surfaeeofmehmeyeombbaMuh
the horizontal plane level with the mid-door of the test vehicle (Level 3 target). Welding rod
shallbeposmonedandawod\edmmdudmpesoastooomametestvohlcbbodyaheet
mehlduringw&wumpmnmebpoduonedagammudeofmetestwhue.mm
should be located in the center of the target,

Continued on next page,
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Checklist

[.12) Place inch tape on barrier sides at H-point level

Measure and record the vertical height of level 3 impact targets
Left Side: él—b mm

(%] Check speed trap and barier release distance
E Locate camera start and engine kill switch pads
(37 install contact switches on the right and left side of the MDB honeycomb barrier.

NHTSA NCAP: C20184204: 2019 Hyundai Veloster (VIN: KMHTGBAFEKUD05788) Page 75 of 121

VIII-76



WILVERF-NCAPM-021-R04
Am New Car Assessment Program Side Impact MDB
ATD Position Measurements:

\
Performed By: Pmita Date:  13.)(/ [

Tape Measure Unique Identifier;
Inclinometer Unique Identifier:

Checklist
Once the dummy is properly positioned, and the seat belt has been fastened over the
dummy's chest, align a 150 mm (6-inch) segment of yellow/red checkerboard tape with the
outboard edge of the shoulder belt portion of the seat belt such that it will be visible in Camera
View No. 11.

Place a second 150 mm (6-inch) segment of yellow/red checkerboard tape on the dummy’s
chest such that it is aligned with the first segment that was placed along the outboard edge of
the shoulder belt. The two checkerboard tape segments should be cut and positioned such
that the colors for each square-inch section alternate on either side of the edge of the shoulder
beit.

pd Reeordtheﬁmlposﬁondmodummymubmtsdhthebstvahidebymkhgthg
Al
measurements indicated on the next page (accurate to + 3 mm),

Lol oot AT SROFE

LEFT SIDE VIEW et

TROCR AN A LIFEREN LS

HH HEAD TO HEADER ~ Measure the distance from the point where the dummy's nose meets his forehead
(between the eyes) to the furthest point forward on the header.

HW HEAD TO WINDSHIELD - Measure the distance from the point where the dummy's nose meets his
forehead (between the eyes) to a point on the windshield directly in front of it. Use a level or plumb-bob.

- HEAD TO ROOF LINER — Measure the distance from the point where the dummy’s nose meets his
forehead (between the eyes) to the point on the roof directly above it. Use a level or plumb-bob.
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!RNOSETORIM—Measurathedtshnceﬁcmmeﬁpofﬂndlmmy'snosetoﬂadosestpolntmlhewpof
the steering wheel rim.

CD CHEST TO DASHBOARD -~ Place a tape measure on the tip of the dummy’s chin and rotate 125 mm of it
downward toward the dummy to the point of contact on the transverse center of the dummy’s chest. Mark this
point with a 25 mm (1 inch) dlameter target. Measure the distance from this point to the closest point on the
dashboard either between the upper part of the steering wheel between the hub and the rim, or measure to the
dashboard placing the tape measure above the rim, whichever is a shorter measurement.

CS CHEST TO STEERING WHEEL ~ Measure the distance from the center of the steering wheel hub to the
dummy’s chest. Use a level. Mark this location on the dummy’s chest with a 25 mm (1 inch) diameter target.

KDL/KDR LEFT AND RIGHT KNEES TO DASHBOARD ~ Measure the distance from the center of the knee
pivot bolt's outer surface to the closest point forward acquired by swinging the tape measure in continually
larger arcs until it contacts the dashboard.

KDAL/KDAR KNEE TO DASHBOARD ANGLE ~ Using the line representing the length measurement of the
knee to the dashboard above, measure the angle between that line and the horizontal.

PAX PELVIC TILT ANGLE (X) — Measure by inserting the pelvic angle gauge into the Hip Point gauging hole
(actual pivot center of the dummy's torso and thighs) on the dummy and taking this angle with respect to the
horizontal. Atternatively, record the pelvic tilt angle X measured by tilt sensors installed in the test dummy.

PAY PELVIC TILT ANGLE (Y) - Measure by inserting the peivic angle gauge into the Hip Point gauging hole
'ctual pivot center of the dummy'’s torso and thighs) on the dummy and taking this angle with respect to the

-ertical. Alternatively, record the pelvic tilt angle Y measured by filt sensors installed in the test dummy,

PHX HIP POINT TO STRIKER (X) — Locate a point on the front door striker and project this point (with a level)

vertically downward. Measure the distance horizontally from the pivot center of the dummy's torso and thigh to

the point it intersects with the level.

PHZ HIP POINT TO STRIKER (Z) - Locate a point on the front door striker and project this point (preferably,

with a level) horizontally toward the pivol center of the dummy's torso and thigh. Measure the distance

vertically from the pivot center of the dummy’s torso and thigh to the point it intersects with the level.

Note:TheB-pmarstrikerwlllbeusedasmemforetmpoimfurmx&PHZmeasmmems.
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r Code Measurement Description
HH Head to Header
HW Head to Windshieid
Hz Head to Roof Liner
NR Nose to Rim/Seat Back
CD | Chestto Dashboard/Seat Back
cs Chest to Steering Wheel
KDL/KDAL® | Left Knee to DashvSeat Back
KDR/KDAR® | Right Knee to Dash/Seat Back
PAX® Pelvic Tit Angle (X-axis)
PAY® Peivic Tt Angle (Y-AXS) | v |
PHX Hip Point to Strker (X-Axis) | (£93  | | N
PHZ | HpPonttoSwkerZaxs) | 26, [ ] & [
>,
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Code Measurement Location Units Driver Rear Passenger
HR | HeadtoSideHeader | mm \ae

HS Head to Side Window mm %9 0 Rorllast
AD Arm to Door mm 9% |

HD Hip Point to Door mm S0 ‘L

HRHEADTOSIDEHEADER—MeasmmeahomdhmmmeMWhmﬂndmmwnooem

hhforehoad(bemntheeyes)lothosldeedgeofttnheader]wtabovaﬂmowindowﬁam.dlrecuysdjaoant
to the dummy.

HS HEAD TO SIDE WINDOW - Measure the distance horizontally from the point where the dummy's nose
meets his forehead (between the eyes) to the outside of the side window. In order 1o take this measurement,
roll the window down to the exact height that allows a level measurement. Use a level.

ADARMTODOOR-anmeMncafmmﬂncmteroﬂhebommoftmow:oardannsmemwhere
it meets the driver or passenger dummy's torso to the closest point on the door.

HD HIP POINT TO DOOR - Project a point horizontally from the pivot center of the dummy’s torso and thigh,
outward to the edge of the pelvis plug. Measure the distance horizontally from this point to the closest point on
the door panel. Use a level.
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Camera Field of View & Focus Confirmation:
Performed By: ZG Date: LZ’// 7 /f =

General Requirements:

High-speed digital video cameras that operate at a minimum speed of 1000 frames per second (fps) for at least
50 ms before the MDB contacts the vehicle and for at least 300 ms after the MDB contacts the vehicle. The
minimum resolution for these cameras must be 1024 x 1024 pixels

A time zero (T(0)) impact event marker to indicate when the MDB contacts the test vehicle must be present in
each high speed video camera view.

Each video frame shall contain the camera speed and the frame number, beginning with the time zero frame
labeled as “Frame 0°. The frame numbers prior to time zero shall be negative numbers.

The test laboratory’s name or logo shail not appear in any high-speed videos. Note that for the real time, the
test laboratory’s name shall only appear in the documentary real-time video as part of the title frame.

Check the field of view, focus and verify time zero flash units are visible.

Checklist
@ Camera 1: Overhead Wide View - High-Speed overhead camera to view target vehicle
! dynanﬂcsmdposiﬁonoddirwﬂyabovemeinmctphmbelmnﬂnmet
vehicle and the MDB.

@ Camera 2: Overhead Close-Up View - A high-speed overhead camera to provide close-up
view of the impact plane (should include view of photograph targets on centerline
of test vehicle and photograph targets on top of MDB barrier face) and positioned
adjacent to Camera No.1

[_@‘] Camera 3: Impact Point - A high-speed digital camera positioned along the impactor's face
left vertical edge to cover target vehicle impact point during side impact event.

@ Camera 4: Struck-Side View at Impact - A high-speed digital camera, positioned on MDB’s
centerline to view struck side of test vehicle during the side impact event

@ Camera 5: Rear Impact View of Struck Side - A high-speed right side view camera to
cover both the MDB and the target vehicle during the side impact event
[ ZZ; Camera 6: Front Oblique Impact View of Struck Side - A high-speed left side view
camera to cover the motion of the target vehicle after impact
Camera 7: Driver Dummy Front View (Onboard) - A high-speed camera to provide front
[_9_(3 view of the front dummy through the vehicles windshield from above the engine
compartment. (Should be sufficiently raised above the hood structure and
positioned such that it shows not only curtain air bag deployment in relation to
the dummy’s head, but also torso air bag deployment in relation to the dummy’s
, chest, if applicable.)
@ Camera 8: Driver Dummy Side View (Onboard) - A high-speed camera to view across the
' test vehicle's occupant compartment to record the lateral motion of the front
dummy during and after side impact.
@ Camera 9: Rear Passenger Dummy Side View (Onboard)- A high-speed camera fo view
across the test vehicle's occupant compartment to record the lateral motion of
the rear dummy during and after side impact.

NHTSA NCAP: C20184204: 2019 Hyundal Veloster (VIN: KMHTGBAFEKU005788) Page 80 of 121

VI1I-81



m WI-VERF-NCAPM-021-R04
New Car Assessment Program Side Impact MDB
Locate the following cameras and set field of view:
Checklist

Camera 10: Real-Time Rear View of Impact- Real-time (24-30 fps) camera to provide a left
rear view of the MDB impacting the target vehicle.

Camera 11: Real-Time Pan View of Impact - Real-time (24-30 fps) camera to provide the
following pre-test, test, and post-test coverage:
Focus Camera 1: First focus in field of view, then zoom in to check focus.*
@ Focus Camera 2: First focus in field of view, then zoom in to check focus.*
@ Focus Camera 3: First focus in field of view, then zoom in to check focus.*
[:m Focus Camera 4: First focus in field of view, then zoom in to check focus.*
[:Zj Focus Camera 5: First focus in field of view, then zoom in to check focus.*
[@ Focus Camera 6: First focus in field of view, then zoom in to check focus.*
@ Focus Camera 7: First focus in field of view, then zoom in to check focus.*

[ Zzl Focus Camera 8: First focus in field of view, then zoom in to check focus.*
@ Focus Camera 9: First focus in field of view, then zoom in to check focus.*

[} Position time zero flash units (must be present in each camera view)

@ Position speed trap and camera start tape switch.

(A Verify high-speed cameras show green ready light.

@ Record camera locations & lens focal lengths for all cameras (data sheet on the next page).

[mj Verify NHTA Numbers are in each camera view.
* Reminder: Focus on ATD's and not placards.
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Camera Location - Data Sheet:

Performed By: 75

o Ol

8y 0

4Y
U

Wi

| Measurement Device Unique Identier:

mera Locations: P
e oy | oo )] ooy | G |

1 | Overhead Overall O 8S (N370 [+ | fooo

2 | Overhead Close-Up O | Q4937 |2z

3 | Left Impact Point (MDB) — — —~ | 2% ﬁ
4 | Side Overall (MDB) — | -] =-T1Te pus
5 | Rear 7727 |13S | QY e

6 | Left Front -30%3 lewg 1260 | a4

7 | Driver Front — Onboard ' 528

8 | Driver Side — Onboard ‘ b

9 | Passenger Side - Onboard § J
10 | Real-Time Left Rear “{ﬁ'&'m Jo
11 | Real-Time In run R

‘ecifically, the X and Y coordinates shall reference the designated impact point on the target vehicle's struck
. .de and the Z coordinate shall reference the ground (+X = forward of impact, +Y = right of impact, +Z =
Down). The coordinate system shall be aligned with the test vehicle's struck side.

NHTSA NCAP: C20194204: 2019 Hyundai Veloster (VIN: KMHTGBAFEKU005788)

VI11-83

Page 82 of 121



A W’ New Car Ammamwg:l-gm:;g ;«?gg
Secure Equipment & Chalk ATD:

PefomedBy: Ao Tesere pate: 121142018

Checklist
@ Secure all cables.

™) chakATD

Parts of the anthropomorphic test device shall be coated with colored chalkiwater solutions to
show contact points with the vehicle’s door and interior components. The chalk/water solution
shall be applied after final dummy positioning. In the event that the chalkiwater solution is
partially covered by a latched seat belt, the solution shall be applied to the seat belt as weli to
ensure any interior contact is evident post-test,

Face Blue
Top of Head (stop painting at skull cap) Yellow
Left Side of Head Green
Back of Head (skull cap) Red
Left Shoulder Orange
Upper Torso Blue
Lower Torso Yellow
Left Hip Red
Left Knee Green
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Confirm Attitude - As Tested Condition:

Performed By: ~_ED pate: 121141200

Checklist
With the vehicle in the *As Tested" weight condition, place it on a flat, level surface.

[X] Verify thal the “As Tested" vehicle attitude measurements are equal to or within +/- 10 mm of
the *Fully Loaded" vehicle attitude measurements at each wheel well. If any “As Tested"
attitude measurements do not meet this requirement, adjust the load by shifting ballast,
instrumentation, and/or cameras. If, after repeating these steps, any of the *As Tested" attitude
measurements do not meet the requirement, contact the Technical Director.

Note: The “As Tested” vehicle attitude measurements shall be taken within an hour of
impact to ensure the proper attitude is met.

Note: If the vehicie has an Auto-Leveling, the ignition must be set to the "on” position. If the
vehicle is equipped with a seif-adjusting hydraulic system, set the vehicle to the mode
specified in the vehicle manufacturer’s test setup information (Form1)

| Tape Measure Unique identifier B
Test Vehicle Attitudes and Meets
b Units | Fully Loaded | As Tested Regiremm:; so
[ Left Front mm | (73 £34 Ves
Right Front mm | ¢ 8\ €9F6 |  Mes
' Right Rear mm | (,]L GE .25
Left Rear mm | L2 663 e
Vehicle CG (Aftof FrontAxie) | mm | [g ¢t =] '
Vahiclo CG (LR(FVRIGNE) | o [ 4 .
from Longitudinal Centeriine) 34.5

*** The "As Tested" vehicle attitude measurements must be equal to or within +/- 10 mm of the “Fully Loaded"
vehicle attitude measurements at each wheel well.
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Performed By:

Pre-Test Photos:

Arvala Paam Date: 1214l zec

Note: Clear and properly focused digital siill photographs in .jpg format with a minimum dots-per-inch (DPI) of
180 shall be taken. A vehicle information placard placed parallel with the camera, identifying the test
vehicle model as well as the barrier and NHTSA number, along with an indication of whether the photo
was taken pre-test shall appear in each photograph and be legible. All photographs must be in
landscape view / orientation. Reference sample photo set on network (if needed).

Checklist: Photos With Driver Positioned in Vehicle

[I] No. 025 ~
CD No. 031 -
m No. 027 -
«_/'_j No. 028 —

) M0
(7] No.034-

(/] No. 035 -
(77 No.036-

m No. 039 -
m No. 040 ~

@N0.0M-

[?Di:;‘:i:

NHTSA NCAP: C20194;

Pre-Test Front Close-Up View of Driver Dummy (taken through front windshield).
Note: Bubble level on head should be rotated so that the photo shows the dummy is
sitting level in the seat from side to side.

Pre-Test Frontal View of Driver Dummy Head and Shoulders in Relation to Head
Restraint. Note: Bubble level on head should be rotated so that the photo shows
the dummy Is sitting level in the seat from side to side.

Pre-Test Left Side View of Driver Dummy Showing Belt and Chalking (door open).
Note: Bubblelevelonheadshouldbemtatedaomdmephotoshowsﬂ\edummy‘s
head is level fore-aft.

Pre-Test Left Side View of Driver Dummy Shoulder and Door Top View. Note:
Bubble level on head should be rotated so that the photo shows the dummy’s head
is level fore-aft.

Pre-Test Overhead View of Driver Dummy Thighs on Seat Pan (should be taken
through the steering wheel, if possible)

Pre-Test Placement of Driver Dummy's Feet
Pre-Test Left Side View of Belt Anchorage for Driver Dummy
Pre-Test Left Side View of Steering Wheel

Pre-Test Close-Up Left Side View of Driver Seat Track

Pre-Test Close-Up Left Side View of Driver Seat Back (Should show the test
position of the seat back. Detent or millimeter markings should be shown and
labeled)

Pre-Test Close-Up Left Side View of Driver Back or Head Restraint (Should show
test position and include a level)

Pre-Test Driver Dummy and Door Clearance View

Pre-Test Right Side View of Driver Dummy and Front Seat of Occupant
Compartment (Should be taken through the vehicle with the right front passenger
door open)

204: 2019 Hyundali Veloster (VIN: KMHTGBAF6KU005788) Page 85 of 121

VI11-86



1% WI-VERF-NCAPM-021-R04
New Car Assessment Program Side Impact MDB
Checklist: Photos With Rear Passenger Positioned in Vehicle

m No. 055 ~ Pre-Test Left Side View of Rear Passenger Dummy Showing Belt and Chaiking
(door open)

(/] No. 056 ~ Pre-Test Left Side View of Rear Passenger Dummy Shoulder and Door Top View

Cf_—] No. 059 — Pre-Test Frontal View of Rear Passenger Dummy Head and Shoulders in Relation
to Head Restraint

Qj No. 061 - Pre-Test Overhead View of Rear Passenger Dummy Thighs on Seat Pan (should be
taken through the steering wheel, if possibie)

m No. 062 — Pre-Test View of Rear Passenger Dummy's Neck Showing Position of Adjustable
Neck Brackst

CD No. 063 — Pre-Test View of Rear Passenger Dummy's Head Showing Dummy’s Head is Level
(A level should be in this photograph)

[I] No. 064 - Pre-Test Placement of Rear Passenger Dummy's Feet
(7] No. 065 - Pre-Test Left Side View of Belt Anchorage for Rear Passenger Dummy

E] No. 066 — Pre-Test Close-Up Left Side View of Rear Passenger Seat Track

(:—] No. 067 — Pre-Test Close-Up Left Side View of Rear Passenger Seat Back (Should show the
; test position of the seat back. Detent or millimeter markings should be shown and

labeled)

D No. 068 — Pre-Test Close-Up Left Side View of Rear Passenger Back or Head Restraint
{Should show test position and include a level)

No. 069 — Pre-Test Rear Passenger Dummy and Door Clearance View

No. 071 — Pre-Test Right Side View of Rear Passenger Dummy and Rear Seat of Occupant
r——/j Compartment (Should be taken through the vehicle with the right rear passenger
door open)

Checklist: Vehicle Surrounds
( ﬂ No. 003 —~ Pre-Test Frontal View of Test Vehicle

(/] No. 005 - Pre-Test Left Front 3-4 View of Vehicle

(/) No.007 - Pre-Test Left Side View of Test Vehicle (Struck Side)
Qj No. 009 — Pre-Test Left Rear 3-4 View of Test Vehicle

[tj No. 011 — Pre-Test Rear View of Test Vehicle

[/ No.013 - Pre-Test Right Side View of Test Vehicle (Non-Struck Side)

(_[7] No. 021~ Pre-Test Left Front Door Latch Close-Up
{1 ] No. 023 - Pre-Test Left Rear Door Latch Close-Up
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Checklist: Vehicle before Test Proceeds
(7] No.082 - Pre-Test View of Fuel Filer Cap

(7] No. 084 - Pre-Test Ballast View
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Pre-Test Video Checklist:

. fods Pur e mliglen

Obtain pre-test real-time coverage of vehicle and dummies after final positioning:

Checklist: Videos of Vehicle
@ View of front of vehicle

(2] Front % view of struck-side of vehicle
L_/:] View of struck-side of vehicle
(/) Rear % view of struck-side of vehicie
(7 View of rear of vehicie
(/] View of non-struck-side of vehicle
Checklist: Videos of Dummy Position (including, placement of lap and shoulder belt on the dummy)
[_TL) Left side view of ES-2re in front seat (struck-side door open)
@ Left side view of SID-lls in rear seat (struck-side door open)
(£ Left side view of ES-2re in front seat (struck-side door closed)
l__./] Left side view of SID-lls in rear seat (struck-side door closed)
(L2 Right side view of ES-2re in front seat (non-struck-side door open)
(7] Right side view of SID-lls in rear seat (non-struck-side door open)
(7] Right side view of ES-2re in front sest (non-struck-side door closd)
(/] Right side view of SID-lis in rear seat (non-struck-side door closed)
(£ cycling of air bag indicator light (to include full view of instrument panel)
View of Passanger air bag indicator light (inciude the full view of Instrument panel)

Door closings (including any rear hatchback or tailgate)

Labtownicianinstallingfuelﬂnarcapanomeﬁhrneckandmmﬁonofthemptome
installed position.

Real - Time Pan Coverage of Impact Event
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Data Acquisition Software Setup:
Performed By: § L« - Date: l, L /[ ('f//ig

Checklist
(=] Verify signals from critical channels are operational and reasonable BEFORE instaling ATD.

I:] Verify dummies are attached to data acquisition boxes and are grounded.
(=] Verify power and communication umbilicals are attached to the vehicle.
Verify KT interface shows 30-36 voits at the vehicle.
Record Vehicle 1 Voltage: é
Record Vehicle 2 Voitage: 3 [
(L7 Verify KT data channels CAC's and polarities.
Load the Autolab NCAP Side Impact Template.
(7] Add the ES2-re, SID-1Is, Vehicie, and Mobile Barrier assemblies to the Signals tab.
E] Perform electrical check on Signals tab and verify there are no errors.
Record Number of Channels: A 0
@ Perform electrical check on Samplers tab and verify there are no errors.
Record Vehicle DAU Serial Numbers: 2. { ¢ 305
Record MDB DAU Serial Number 9 87
(L) Perform electrical check on Triggers tab to test the trigger and verify there are no errors.

(L] select Auto-ID from the Signals tab and verify there are no transducers identified.
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Verify Vehicle & Set-Up:

Performed By: = AMJ« Prs al Date: |7 l14]2a¢ ]

Checklist:
( ; Verify vehicle battery power s sufficient without charger on (wait 1 minute then should have at
" least 12.75 volis and stable). Then turn charger back on.

m Verify speed trap is reset.
(7] Verity cameras are ready. (Cart, Onboard Vehicle & Off board Vehicle)

[_TC] Perform on board light system check.

(Z] Verify no questions / concerns with set-up by Visitor(s).
@ Windows — Verify that any movable windows and vents that are located on the struck side of
the vehicle are in the fully closed position.

I] Sunroof — Verify sunroof(s) are in the fully closed position.

@ Convertible Tops ~ Verify that convertible tops are in the closed passenger compartment
configuration (i.e. top-up).
Confirm level 3 impact target vertical height (pull up on vehicle wheel wells to adjust if
necessary) and record vehicle ride attitude.

Q] Verify all onboard cameras show power is on and functioning properly.

@ Doors — Verify all doors (including a hatchback or tailgate) in the fully closed and latched
position. Check instrument panel telitales just prior to the test to ensure that all doors and
hatches are closed.

Note: If the test vehicle comes equipped with standard Automatic Door Locks {ADLs) and the
vehicle owner's manual does not provide instructions on how to disable this feature (and
only the dealer can deactivate the door locks), the struck-side doors shall be locked pre-
test. If the vehicle owner’s manual provides instructions on how to disable this feature,
the struck-side doors should NOT be locked pre-test. If the test vehicle is not equipped
with ADLs or if ADLs are considered optional equipment, the struck-side doors should
NOT be locked pre-test. In all instances, non-struck-side doors should be unlocked
pre-fest.

[Z] Transmission Engagement — Verify that manual transmissions are in 2nd gear and automatic
transmissions are in neutral.

(7] Verity parking brake is engaged.

[2 Tum ignition on (assure the ignition is in the “power on* position) and have SRS light observed
by visitor. Escort visitor to the Observation Area in the Crash Building.

L2 i there is any delay over 5 minutes, verify SRS fight s still OK.
@ Confirm fuel collectors are ready at the barrier.
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New Car Assessment Program Side Impact MDB

Tow System & DAS Checklist:

Tow Engineer's Name: N L Date: 12 lHl LN
DAS Engineer's Name: _ Steve Date: 1214 | 2617
Note:
» For this test, the Tow Engineer will be referencing the Drive Operations checklist. This checklist should
be placed at the end of this section,

» For this test, the DAS Engineer will be referencing the Data Acquisition checklist. This checklist should

be placed at the end of this section.
. Forthismt.theDASEngineetMﬂbemfmndngthstaPmoasshgandQuuilyCheckd\odtM

This checklist should be placed at the end of this section.

Speed Requirement: 32.87 mph % 0.5 mph
\52.90 kph£0.80 kph | -
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WI-VERF-NCAPM-021-R04
Am New Car Assessment Program Side Impact MDB
Go / No-Go to Execute Test:

Engineer's Name: Amila p&““ Date: 12 [14 ]2t

Checklist
[Z] Vehicie Preparation Compiete

(7] ATD's Checked Out

(2] Allinstrumentation has been Calibrated & Polarity / Electrical Checks have been conducted
[7_] MDE Ready for Test

(/7] Vehicie Aligned

(7] ATD Positioned & Measurements Taken
(7] ATD Chaked

(/7] Cameras Set-up, Focused & Measured
Qj Pre-Test Photos and Video Taken
CZ Trigger Check

(_z] Abort Check

z Speed Trap Check

(5] safety Check

[ Facility Ready for Test

&) READY for test pate: /') fomse
() NOTREADY to be tested

O Corrections made now READY for test Date:
(") NOTREADY for test
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A m New Car Assessment Program Side Impact MDB
Impact Speed:

Performed By: EA o Date: ’7—//9’/?4‘/9

Checklist:

m Remind the DAS operator to look over the Quick Look to determine whether data is near its
limits or not. If yes, the operator should look at the traces (i.e. spike or wave form). If a
redundant exists, the redundant data should be reviewed to determine whether its traces are
the same or different. If it is determined that something is not right with the primary, the
operator should use the redundant in the Quick Lock and to include a note in the comments
section that the redundant was used.

(F) immediately after impact, record the time of impact in the space provided below.

Immediately after impact, take photo No. 093 - Post-Test Primary and Redundant Speed Trap
Read-Out (primary and redundant speeds should be labeled and photo should include placard
that displays NHTSA No.). Reference sample photo set on network (if needed).

Immediately after impact, record the speed trap values in the space provided below.

Take video of the primary and redundant speed traps (include NHTSA No. placard) displaying
the test speed.

(%] Remind Tow operator to perform a screen capture to document the secondary display of the
vehicle speed at impact should there be any issued with the dispiay on the vehicle speed trap.
Request file to be saved in the appropriate Track Runs folder on the network.

Time of Impact:

9:52 4m

Vehicle Speed Trap Readout:
!

gz‘l"l kph | Primary

§2 'WY kph | Redundant

| Speed Trap Unique Identifier: 40047;

Laser Readout (Reference Point Only)

/A’ mph

NHTSA NCAP: C20194204: 2019 Hyundal Veloster (VIN: KMHTGBAFSKU005788) Page 93 of 121

VII1-94



WI-VERF-NCAPM-021-R04
Am New Car Assessment Program Side Impact MDB
Impact Location:

Performed By: ED Dty Date: rz/w/ma

Checklist:
@ Record the measurement and location of the impact in the spaces provided below

Impact Location:

3715  mm | Actual impact point (aft of front axie)

B mom toRight@(CirdeOne)
5 mm | Up /Down (Circle One)

E Tape Measure Unique Identifier:

Looking at the 2
draw / indicate the G
location of the
impact on this
illustration:

~

Top

\\
\
}
Bottom !\ ’ / Bottom
N

Left | Right

+/- 50 mm Horizontal (*+* = Forward, *-* = Rearward)
+/- 20 mm Vertical (“+" = Down, “-* = Up)
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FMVSS 301 Post Impact:

Performed By: A Sule- Date: ! z/h//u;gi

Checklist:
Immediately after impact, record the temperature in the space provided below.

fular] Collect stoddard solvent spillage, if any, using the most efficient method available. Weigh the
total amount of spiliage.

[ [2) Take photo of post-test stoddard solvent spillage location, if observed.

FMVSS 301 Fuel System Integrity Post Impact Data:

o °F Temperature at Time of Impact

Temperature Recorder Unique Identifier: | ——
Fluid Measurement Unigue Identifier: _

Stoddard Solvent Spillage Measurements:

() __oz.  From impact until vehicle motion ceases (maximum allowable = 1 0z.)

0oz For the 5-minute period after motion ceases (maximum allowable = 5 0z.)

O oz For the following 25 minutes (maximum allowable = 1 oz./minute)

0 oz. Spilage

Note: Keep the test vehicle under constant observation for Stoddard leakage during the transition between
impact and static rollover testing. The static rollover test must be performed within 2 hours after the
vehicle impact.
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Post-Test Photos — Vehicle As Is:

Performed By: Pl Date:  \ElH[zo1®

Note: Clear and properly focused digital still photographs in .jpg format with a minimum dots-per-inch (DPI) of
180 shall be taken. A vehicle information placard placed paraliel with the camera, identifying the test
vehicle model as well as the barrier and NHTSA number, along with an indication of whether the photo
was taken pre-test shall appear in each photograph and be legible. All photographs must be in
landscape view / orientation. Glare or light from any illuminated or reflective surface shall be minimized
while taking photographs. Referance sample pholo set on network (if needed).

Checklist: Vehicle
@ No. 004 — Post-test Frontal View of Test Vehicle

(5] No. 006 ~ Post-Test Left Front 3-4 View of Test Vehicie
[ ] No. 008 - Post-Test Left Side View of Test Vehicle
(%) No. 010 - Post-Test Left Rear 3-4 View of Test Vehicle
(5] No.012 - Post-Test Rear View of Test Vehicle

(3] No. 014 - Post-Test Right Side View of Test Vehicle

[ %] No. 016 - Post-Test Overhead View of Test Area (to include test vehicle and MDB, if possible)

@ No. 020 — Post-Test Close-Up View of Impact Point Target Showing Impact Location (impact
reference line and impact point should be clearly indicated)

[MA] No. 022 - Post-Test Left Front Door Latch Close-Up

(W[A] No. 024 - Post-Test Left Rear Door Latch Close-Up

No. 083 — Post-Test View of Fuel Filler Cap or Fuel Filler Neck
(%] No. 095 - Post-Test Primary and Redundant Speed Trap Read-Out

Checklist: Photos of MDB
(3¢ ] No. 085 — Post-Test Front View of MDB Impactor Face

[ Z No. 087 — Post -Test Top View of MDB Impactor Face
( il No. 089 — Post -Test Left Side View of MDB Impactor Face
( 5_3 | No. 091 - Post -Test Right Side View of MDB Impactor Face
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m WI-VERF-NCAPM-021-R04
New Car Assessment Program Side Impact MDB

Checklist: With Dummy’s Positioned In Vehicle
(] No. 026 - Post-Test Front Close-Up View of Driver Dummy (taken through front windshield)

[ >¢] No. 029 —Post -Test Left Side View of Driver Dummy Shoulder and Door Top View

( Z | No. 043 - Post -Test Driver Dummy and Door Clearance View

No. 045 ~ Post -Test Right Side View of Driver Dummy and Front Seat of Occupant
Compartment (Should be taken through the vehicle with the right front passenger
door open)

(5] No. 057 — Post -Test Left Side View of Rear Passenger Dummy Shoulder and Door Top View

: E | No. 070 — Post -Test Rear Passenger Dummy and Door Clearance View

@ No. 072 - Post -Test Right Side View of Rear Passenger Dummy and Rear Seat of Occupant
— Compartment (Should be taken through the vehicie with the right front passenger
door open)
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Am New Car Assmmamv:rl.ovgsr:;-gg:?:pg M.Rl"))l;
Post-Test Video — Vehicle As Is:

Performed By: pared ) Date: 12 (1] €

Checklist: With Dummy's Positioned in Vehicle
View of Primary and redundant speed traps (include NHTSA No. Placard)

( _I | Vehicle - View of Front of Vehicle

Vehicle — View of Front % View of Struck Side
(] Vehicle - View of Siruck Side

(] Vehicle - View of Impact Point (Close-Up)

[\ Vehicle — View of Rear % of Struck Side
Vehicle — View of Rear

| E[ Vehicle - View of Non-Struck Side
(5 ] Dummy ~ View of Front ES-2re — Paralle! to Impact Door

( S | Dummy — View of Rear SID-ils - Parallel to Impact Door
[ | Dummy ~ View of Front ES-2re — Through Opposite Window
m Dummy — View of Rear SID-lls — Through Opposite Window
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WI-VERF-NCAPM-021-R04
Am New Car Assessment Program Side Impact MDB
Post-Test Hand Measurements:

Performed By: & Date:  (2/1s/ 2008
Note: All measurements must be taken in the As Tested Condition (Fully loaded with instrumentation & ATDs)

! Tape Measure Unique Identifier:

Checklist
A Front Bumper Thickness - (The vertical height of the front
E) B s [05 mm
m I Front Bumper Bottom to Ground - (Vertical distance from ,7 1
e ground to the bottom of the front bumper fascia) =T
E] G Sill Height at Front Wheel Well - {Vertical distance from 3
ground to the sill at the front wheel well opening) 177 mm
[E {  Sil Height at Front Door Leading Edge -(Vertical distance =
from ground to the sill at the front door seam) [5S mm
E] Sill Height at B-Piliar - (Vertical distance from ground to the
I sill in line with the front door striker or B-pillar if no striker j52_
exists) mm
D M Sill Height at Rear Wheel Well - (Vertical distance from
= ground to the sill at the rear wheel well opening) /BY  mm
Pinch Weild Height at Rear Wheel Well - (Vertical distance
= J2  from ground to the pinch weld at the rear wheel well “JL
opening) mm
Sill Height Aft of Rear Wheel Well - (Vertical distance from
[(¥] K ground to the vehicle sheet body at the rear of the rear 53
tire's wheel well) 3% mm
3] Thickness or height of rear bumper at center. 70 mm‘
(Y] M Distance from bottom of bumper to ground at center. I 411 m;]
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A m New Car Asmsmemm:gn.ggmgm
Post-Test Photos — ATDs Removed

Performed By: Brane S Date: 2w\ \&

Note: Clear and properly focused digital still photographs in .jpg format with a minimum dots-per-inch (DPI) of
180 shall be taken. A vehicle information placard placed parallel with the camera, identifying the test
vehicle model as well as the barrier and NHTSA number, along with an indication photo was taken
post-test. All photographs must be in landscape view / orientation. Glare or light from any llluminated or
refiective surface shall be minimized while taking photographs. Reference sample photo set on network
(If needed).

Checklist: With Dummy’s Not in Vehicle

No. 047 - Post-Test Driver Inner Door Panel View Showing Driver Dummy Contact Locations
(Should be taken through the vehicle with the right front passenger door open)

No. 048 - Post -Test Driver Dummy Close-Up Head Contact with Vehicle View

No. 049 - Post -Test Driver Dummy Close-Up Head Contact with Side Air Bag View
(2] No. 050 - Post -Test Driver Dummy Close-Up Torso Contact with Vehicle Interior View
@E No. 051 - Post -Test Driver Dummy Close-Up Torso Contact with Side Air Bag View
(E] No. 052 - Post -Test Driver Dummy Close-Up Pelvis Contact View

[LIK] No. 053 — Post -Test Driver Dummy Close-Up Pelvis Contact with Side Air Bag View

| N]n; No. 054 - Post -Test Driver Dummy Close-Up Knee Contact View

[E No. 074 — Post -Test Rear Passenger Inner Door Panel! View Showing Rear Passenger
Contact Locations (Should be taken through the vehicle with the right rear

passenger door open)
(JA] No. 075 — Post -Test Rear Passenger Dummy Close-Up Head Contact with Vehicle View

@ No. 076 — Post -Test Rear Passenger Dummy Close-Up Head Contact with Side Air Bag View
w No. 077 - m -Test Rear Passenger Dummy Close-Up Torso Contact with Vehicle Interior
m No. 078 — Post -Test Rear Passenger Dummy Close-Up Torso Contact with Side Air Bag View
No. 079 - Post -Test Rear Passenger Dummy Clos-Up Pelvis Contact View

[cl—g] No. 080 — Post -Test Rear Passenger Dummy Close-Up Pelvis Contact with Side Air Bag View
No. 081 — Post-Test Rear Passenger Dummy Close-Up Knee Contact View

(X ] No. 101 - Impact Event
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dCalspan o Ot Amesumint Progart i L
Post-Test Video — ATDs Removed

Performed By: Blon @ Date:  1Zhuli&

Note: Clear and properly focused digital video shall be taken, A vehicle information placard should be placed
parallel with the camera, identifying the test vehicle model, NHTSA number, along with an indication of
post-test. All videos must be in landscape view / orlentation. Glare or light from any luminated or
reflective surface shall be minimized while taking video.

Video Checklist
(Y] Airbags - View of struck side of vehicle (dummy removed)

S_—] Alr bags - View of Inside front door showing chalk marks on air bag(s) (dummy removed)

(] Airbags - View of inside rear door showing chalk marks on air bag(s) (dummy removed)
| ¢ . MDB - View of Left Side of MDB

[ ) MDB - View of Front of MDB

("% | MDB - View of Right Side of MDB

@ MDB - Overhead View of MDB and Vehicle

(/] Any Vehicle failures or anomalies (show tape measure from latch to door is door opening)
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WI-VERF-NCAPM-021-R04
Am New Car Assessment Program Side Impact MDB
Post-Test Observations

Performed By: L o Date:
Dummy Contact Points

Prior to removing the ATD from the vehicle, note the locations where ATD body parts made contact with the
vehicle's door, interior components, other body parts, and air bags, as indicated by chalk markings that have
transferred to the contacted surfaces. Where applicable, confirm contact these locations by using high speed
video analysis.

Instructions: Please completely fill in the below tables. Include any observations and be descriptive as
possible. If no contact occurred for a particular body region, indicate as *"No contact”. If unsure,

take additional photographs.
Dummy Contact Location Driver ] Rear Passenger
Face Contact Corein MY NIA - Belaay ATO
Top of Head Contact Headlines - Sida

Left Side of Head Contact | Side feadlar +Cudain AQ
Back of Head Contact Sao Haadk e * Weadrea

ceft ShoulG;r Contact
Upper Torso Contact Torso AR rSeodbect
Lower Torso Contact Ceooc e L

Left Knee Contact DOV er Qe

Left Hip Contact <&

Doors

For each door, mmmmmedoormmalneddosodmdopuaumal.mﬂmﬂndoamnyeemtod
fmmthavehidoauhehmormmdwdmwmmwm.mhwhmm
fmmthestriksr.thehlngeeomponentssapamodﬂ'omeadlomet.ﬂnlatehorhingesystomspdlodoutof
their anchorages, or the door was jammed shut. All applicable conditions should be noted. Video analysis
should also be used to verify whether any door, including the rear hatch, opened during the impact event.

Checklist:
Inspect the door at the striker, if the door is open at the striker post, take measurements of the
door opening at the location and record it in the space provided below.

9 mm
Inspect the If there is a failure with any door, door component, or door opening, notify the Data
X]
Processing Engineer to inciude such information on the Quick Look Report,
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m’ WI-VERF-NCAPM-021-R04
New Car Assessment Program Side Impact MDB

Instructions: For the next two fables, indicate “Yes", "“No® or "N/A"

Struck Side Non-Struck Side | Rear Hatch
Post Test Door Performance Front | Rear | Front | Rear |/Other Door
Remained closed and operational N VAT 7 N N
Total tion from vehicle at hinges
loiches . ‘ - N M| oW N N
Latch or hinge systems puiled out of their
anchorages. EENEEE i
Latch separated from striker W Ml & [ 0 N
Jammed shut N s » N )
If door opened at striker, rd width of
| opening at striker (mm) e 0 6’ O ®) b

Seat Movement and Structural Observations
Inﬂnspaoeproﬂdodbobw.manymtwsealbadtmovem«dsongmmem. Also, note any
structural observations pertaining to the pillars, sill, window, and windshield. In particular, describe the amount
of deformation to the struck-side pillars and struck side sill. Note whether there was damage to the front
windshield area and if so, where the damage occurred. A similar assessment should be made for the side
windows. Any other notable effects from the impact should also be indicated.

Instructions: For the next two tables, indicate “Yes®, “No" or "N/A"

Powr Ton e i Fnon? | s.d:'%aar Fr::?-s i s:::ar

Seat movement along seat track N ~ [ (V)
Seat disengagement from floor pan N M n N
Seat back movement from initial position N N Y, r
Seat back collapse N N N N

P%m Observations and Conclusions
Pillar performance Remoaned e Glced) S@rd-Naerey
Sill separation ot
Windshield damage poond

Side window damage | D ¢\ ¢¢ Wingwws Shatheced
Other notable effects | p JorL
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New Car Assessment Program Side Impact MDB
Supplemental Restraint Systems
\thoapaeeprovidedbebw.ndenheﬁmhevdﬂdewasoqulppedwﬂhﬂnsuppbmenhlmatmiﬁsm
asted and the deployment status of each associated restraint system. Verify that the restraint systems for the
driver occupant deployed within 20 ms of impact using high speed video analysis, and provide descriptive

comments for any air bag that failed to deploy, deployed late, or appeared not to have inflated to full volume
during impact.

Struck Side Struck Side
Supplemental Restraint System Driver Rear Passenger
Mounted Deployed Mounted Deployed

Frontal airbag Y . N !
Knee alrbag N L ,
Curtain Airbag Y v Y Y
Torso/Pelvis Alrbag N P [pr N 0 (B
Torso Airbag \ v N M| A
Seat belt pretensioner N Y N |
Seat belt load limiter \ ¥ o) M~
Other =E - = =
hecklist

(Sa Verify with DAS operator that all ATD and sensor data has been successfully downloaded
before disconnecting any power or data cabling.

(] Verify with DAS operator that there are no questionable channels. If questionable channels
exist, inspect connection between Lemo and DAS. Nole any observations below.

Lemo IDs / Channels Observations
10 BPILLIELoomgy Exceedad colibmation rangno
BpiLtEMIcoACYP | [Fxceeded calibha £, 44 rang @

( § | Verify with Technician that all high speed video data has been successfully downloaded
before disconnecting any power or data cabling.

(¢ Download vehicle temperature data.

[ ) Carefully remove all zip ties, tape, and any additional cabling tie downs ensuring not to
damage any instrumentation. Disconnect ATDs lemos from DAS and remove from vehicle.

["X] Disconnect ATDs lemos from DAS and carefully remove ATDs from vehicle.

( 2 | Power down onboard cameras by pressing power button twice and disconnect cabling.
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Post-Test Datasheet

Performed By: ol [\ P Date: 2148

Test Notes:
Nt

Data Anomalies Noted:
ety 8 Na e Lawer Y *Middie Y €x(eedect A\ octd or
onad

(&)
ATD Damage:
N
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WI-VERF-NCAPM-021-R04
Am' New Car Assessment Program Side Impact MDB
Critical Results:

Engineer's Name: A2 Date: veqbis

The following deliverables were met:

&) Impact speed within8-akm/h + 0.8 kmvh (386 mph + 0.5 mph).

Dummy Injury Data: (Using the Quick Look generated following instructions in Deliverables section)
Head — Head Injury Criterion (HIC) (36) may not excead 1000. (ES2re & SID lis)

Lower Spine — The resultant spine acceleration may not exceed 82 g. (ES2re & SID lis)

Chest — The max rib deflection may not exceed 44 mm (1.73 in) (ES2re)

Abdominal — The max total of abdominal forces shall not exceed 2,500N (562 Ibs). (ES2re)

Pelvis — The peak pubic symphysis force shall not exceed 6,000 N (1350 Ibs). (ES2re)

Pelvis — The sum of acetabulum and iliac pelvic forces may not exceed 5,525 N (1,242 Ib.). SID lis

OVODO®

Door Opening Criteria
Any side door that is struck by the MDB shall not separate totally from the vehicle.
\9 Any door (including a rear hatchback or tailgate) that is not struck by the MDB must meet the
following requirements:
» The door shall not disengage from the latched position.
= The latch shall not separate from the striker, and the hinge components shall not separate
from each other or from their attachment to the vehicle.
« Neither the latch nor the hinge systems of the door shall pull out of their anchorages.

FMVSS NO. 301 - Stoddard Spillage

@ Due To MDB Barrier Crush:
Stoddard spillage shall not exceed 28 g from impact until motion of the vehicle has ceased, and shall
not exceed a total of 142 g in the 5-minute period following cessation of motion. For the subsequent
period of time that elapses prior to the static rollover, fuel spillage during any 1 minute interval shall
not exceed 28 g.
DUE TO STATIC ROLLOVER:
Stoddard spillage in any rollover test, from the onset of rotational motion, shall not exceed a total of
142 g for the first 5 minutes of testing at each successive 80° increment. For the remaining test
period, at each increment of 90°, Stoddard spillage during any 1 minute interval shall not exceed 28g.

Comments:
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1m WI-VERF-NCAPM-021-R04
New Car Assessment Program Side Impact MDB

Notify Customer — Test Executed:

Engineer's Name: At Date: | 2l14 1=
Informed COTR that test was conducted:
@ Via e-mall Date: ]-th_h((

O Via voice mail message
O Via live conversation

TOM Comments:
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1% WI-VERF-NCAPM-021-R04
New Car Assessment Program Side Impact MDB

FMVSS 301 Static Rollover:

Performed By: B AN Date: 12 1%

Reminders
@D Note: Test should occur within 2 hours of the impact event.

CD Keep the test vehicle under constant observation for Stoddard or leakage during the transition
between impact and static rollover tests.

C:] Note: If any of the following occurs, contact the Test Engineer for direction:

* There is an indication of a test anomaly or door opening;

* The vehicle exceeds any of the injury criteria stipulated by FMVSS No. 214 during the
side impact MDB test;

» The vehicle exceeds maximum allowable solvent requirements in accords with FMVSS
No. 301 post-impact;

[C]7] Toavoid damage to the underbody of the test vehicle when moving the vehicle to the static

roliover device, ensure that the forklift is only permitted to make contact with the body sills of

the vehicle. Accordingly, it may be necessary to place a stabilizer block made of rubber, wood,

or polypropylene between the body sills and the forks of the forklift. This is particularly

important for electric vehicles in order to avoid electric shock,

((]7] Carefully secure the test vehicie on the static rollover device so as not to cause any damage to
fuel system components or fuel lines.

(] ) Note: The test vehicle should be rotated on the Static Rollover Device to each successive
increment of 90° through 360° at a uniform rate, with a full 90° of rotation taking place in
any time interval from 1 to 3 minutes. After reaching each 90° increment the vehicle is
held in that position for § minutes.

Ci
i |j Take photograph No. 094 — FMVSS No. 301 Static Rollover 0 Degrees. Referance sample
photo set on network (if needed).

(1) Take video of vehicle at 0° (before rotating).

| —i [ Using a stopwatch, record the time required to rotate the vehicle clockwise for the first 80°
increment. Enter this time in the space provided below.

Solvent Collection Time Table
Increment Rotation Time
(Seconds)
0° to 90° e

0’ TO 807
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Checklist
Hold the vehicle in this position for 5 minutes afier rotation ends.

aj Take real time video, View of static rollover - 90 degrees

Take photograph No. 096 — FMVSS No. 301 Static Rollover 90 Degrees. Reference sample
photo set on network (if needed).

Collect Stoddard solvent spillage, if any, from the onset of rotation or the time rotation began
up to 5§ minutes thereafter and record in the table provided below. Note: If thers is en

indication of & test failure during any 80° increment of the rollover test, Immediately contact the
Test Enginesr for further instruction,

Spillage & Location
Test Phase First 5 Minutes | Spillage Location

0° to 90°

Checklist

Using a stopwatch, record the time required to rotate the vehicle clockwise to the 180°
increment. Enter this time in the space provided below.

Solvent Collection Time Table
Increment | Rotation Time
(Seconds)

80° to 180°

90° TO 180°

Checklist
[3:]% Change collection containers. Record any spillage that occurs during the 6th minute after the
onset of rotation or when rotation began and record in the table provided below.
(7] M required, change collection containers. Record any spillage that occurs during the 7th minute
after the onset of rotation or when rotation began and record in the table provided below.

GE] If required, change collection containers. Record any spillage that occurs during the 8th minute
after the onset of rotation or when rotation began and record in the table provided below.

FMVSS 301 Spillage Table
Test Phase Sixth Minute Seventh Minute | Eighth Minute

90° to 180°

Checklist
Hold the vehicle in this position for 5 minutes after rotation ends.

Take real time video, View of static rollover — 180 degrees
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Take photograph No. 097 — FMVSS No. 301 Static Rollover 180 Degrees. Reference sample
photo set on network (If needed).

Collect Stoddard solvent spiilage, if any, from the onset of rotation or the time rotation began
up to 5 minutes thereafter, Note: If there Is an Indication of a test failure during any 90°
increment of the rollover test, Immediately contact the Test Engineer for further instruction.

Spillage & Location
Test Phase First 5 Minutes | Spillage Location

90" to 180° S

—_—

Checklist

@Usingampwatch.mcorumeﬂmetequhdtommomeveﬂdadockvdsobrmmum'
increment. Enter this time in the space provided below,

Solvent Collection Time Table
Increment | Rotation Time
(Seconds)
180° to 270° i
180° TO 270°
hecklist

[N[fr] Change collection containers. Record any spillage that occurs during the 6th minute after the
onset of rotation or when rotation began and record in the table provided below.

(1] If required, change collection containers. Record any spillage that occurs during the 7th minute
| after the onset of rotation or when rotation began and record in the table provided below.

(__;E] If required, change collection containers. Record any spillage that occurs during the 8th minute
after the onset of rotation or when rotation began and record in the table provided below.

FMVSS 301 Splllage Table
Test Phase Sixth Minute Seventh Minute | Eighth Minute

180° to 270" )

Checklist
(K]B) Hold the vehicie in this position for 5§ minutes after rotation ends.

(1] Take real time video, View of static rollover — 270 degrees

[]] Take photograph No. 098 — FMVSS No. 301 Static Rollover 270 Degrees. Reference sample
photo set on network (if needed).

Collect Stoddard solvent spillage, if any, from the onset of rotation or the time rotation began
up to 5 minutes thereafter. Note: If there is an indication of & test fallure during any 80°
Increment of the rollover test, Immediately contact the Test Engineer for further instruction.
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Spillage & Location

" TestPhase | First5 Minutes | Spiliage Location

180° to 270°

—_

Checklist
(n]p) Using a stopwatch, record the time required to rotate the vehicle clockwise for the first 360°
increment. Enter this time in the space provided below.

Solvent Collection Time Table
Increment Rotation Time
(Seconds)
270° 0 360° | __
Checklist 270° TO 360°

lu|@ Change collection containers. Record any spillage that occurs during the 6th minute after the
onset of rotation or when rotation began and record in the table provided below.

[T ¥ required, change collection containers. Record any spillage that occurs during the 7th minute
after the onset of rotation or when rotation began and record in the table provided below.

( i!] If required, change collection containers. Record any spillage that occurs during the 8th minute
after the onset of rotation or when rotation began and record in the table provided below.

VVSS 301 Table
| Test Phase Sixth Minute Seventh Minute | Eighth Minute
L 270" to 360° — i
Checklist

TP Hold the vehicle in this position for § minutes after rotation ends.

[C17) Take real time video, View of static rolliover — 360 degrees. Note: final frame should state “The
End"

(7] Take photograph No. 099 — FMVSS No. 301 Static Rollover 360 Degrees. Reference sampie
photo set on network (if nesded),

[T¥=). Collect Stoddard solvent spillage, if any, from the onset of rotation or the time rotation began
up to 5 minutes thereafter. Note: If there is an indication of a test fallure during any 90°
increment of the rollover test, Immediately contact the Test Engineer for further instruction.

lage & Location
Test Phase First 5 Minutes | Spillage Location

270" to 360°

e

“ata; PASS OR FAIL CRITERIA - Stoddard solvent spillage, from the onset of rotational motion, shall not exceed a fots!
of 142 grams for the first 5 minutes of testing at each successive 80" increment. For the remaining testing period,
at each increment of 907, solvent spillage during any 1-minute interval shall not excead 28 grams.
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Post Test Measurements

Performed By: __%@0_»(.};21% o Date:  1tliyli<
= v

| FARO Unique Identifier: ]

Checklist
Ej‘ Using the FARO arm, take Level 1 measurements every 150 mm (i.e. L1 800P to L1 2850P) -

Top of side sill (fop edge of the tapeline)

[Z’Kbmu\eFAROam.tﬂkeLmzmsmnhMrywOmm(Le. L2 S00P to L2 2850P) -
Occupant Hip Point (top edge of the tapeline)

@”UslngtheFAROann. take Level 3 measurements every 150 mm (i.e. L3 S00P to L3 2850P) -
Mid-door (top edge of the tapeline)

[E’Ueing(he FARO arm, take Level 4 measurements every 150 mm (i.e. L4 900P to L4 2850P) -
Window sill (top edge of the tapeline)

mUshgheFAROarm. take Level 5 measurements every 150 mm (L5 900P to L5 2850P) - Top
of window (top edge of the tapeline)

__ﬂ_m%-i4

FORWARDMOST POINT CF INDUCED DAMAGE
REARWARRDMOST POINT OF INDUCED DAMAGE
*ft Side View — All measurements in (mm) with tolerance of +/- 3 mm
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Checklist
FARO 1D

LFWP
LRWP
RFWP
RRWP
RFRONTP
CFRONTP
LFRONTP
RREARP

NUPP
NLOWP
O FRNTP
OPMIDP
P REARP
QuPP
QLowp
RBPWP
LBPWP
P1 STRIKERP

LUNHHNEN NI RNB R EE

P2 STRIKERP

Left Front Wheel
Left Rear Wheel
Right Front Wheel
Right Rear Wheel
Right Front
Center of Front
Left Front

Right Rear
Center of Rear
Left Rear

N Upper Point

N Lower Point

O Front Point

WI-VERF-NCAPM-021-R04
New Car Assessment Program Side Impact MDB

O Rear Point / P Front Point

P Rear Point
Q Top Point
Q Bottom Point

Right B Piilar Point (Taken at vertical tangency
point)

Left B Pillar Point (Taken at vertical tangency point)

Center of P1 Striker Bolt

Center of P Striker Bolt
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Post-Test Vehicle Instrumentation Inspection:

Performed By: ___Sxeve ¥Yoder Date: wishs

To ensure quality data and prevent fulure issues, any questionabie channeis must be evaluated before
instrumentation is unplugged or removed from the vehicle.

Checklist

[z Verify that processed crash test data has been reviewed to determine questionable vehicle
channels. Place a copy of this email after this section.

Data reviewed by:  PAL YW Date: 114 IS

Was there any Questionable Channels? (check only one):

® Yes, there are questionable vehicle channeis. If yes, complete the following Troubleshooting
sections (Physical Inspection, Electrical Inspection) and the Summary table, before removing any
instrumentation).

O No, there are no questionable vehicle channels to inspect. If no, place an “N/A" through the Trouble
shooting sections and proceed with instrumentation removal.

Troubleshooting: Physical Inspection Checklist
ote: if there are any visible concemns, photos should be taken and piaced in the appropriate track runs foider

on the netwark.
[_3] Visually inspect questionable transducers, cabiing, and connectors for potential damage.

[S¢] Confirm the physical attachment between the questionable transducers and vehicle.

@ Inspect the area around the questionable transducers for objects that may have impacted the
transducer during the test.

("S¢] Confirm the questionable transducers’ connectors are locked into the data acquisition hardware.
[I] Photos have been taken and saved

Troubleshooting: Electrical Inspection Checklist

[E Connect power and data cables to the data acquisition units and reload the actual crash Autolab
test setup.

| E] Click “Continue Series” to open a new test with the same parameters,

| ;l Perform an electrical check on the signals tab and compare offset values to the crash test offsets.

m Open the scope live view in Autolab and perform a “shake test’ on the connector and cable to the
transducer,

Perform physical action to view the live data from the transducer (Tap accelerometers, press on
(] 1gad colis).
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Troubleshooting: Summary Checklist

Enter findings below in the summary table, tag damaged transducers with a description of damage,
and place in the “Repairs” bin in the VERF storage room. If inmediate repairs are required, deliver
the damaged transducer to the ATD laboratory.

Troubleshooting: Summary Table

Questionable l Questicnable Serial Diagnosis
Channel Name* | Duration* Number*
WORAILLELALAEY P M4 LoC | \MQack Zova
L 45 PILL EM 0D B C 82929224 |[lwmpack 2o

*Fields are provided by on the attached questionable channels email

Instrumentation Removal checklist:
[_s.) Remove all instrumentation and cables from the vehicle.

Q Inspect and tag any damaged trigger cables, battery monitor cables, camera cables, DAU cables,
start-record cables, and brake abort cables

@ Test accelerometers for function using a signal conditioner coupled to oscilloscope in the storage
< room

Verify that physical locks on LEMO connectors lock appropriately

Verify that the signal conditioner value reads under 0.4V

Verify that tapping the accelerometer resuits in an oscilloscope spike
Verify that cable Insulation is intact

Verify that accelerometers are not crushed or deformed from battery acid

KHKEY

[5{ ] Any acceierometers that do not pass these 5 tests are to be labeled and placed in the "Repairs" bin

@ Inspect and tag damaged trigger cables, battery monitor cables, camera cables, DAU cables, start-
record cables, and brake abort cables

[E] Test accelerometers for function using a signal conditioner coupled to oscilloscope in the storage
room

Note : If you see any questionable instrumentation or cabling that you are unsure of or cannot repair, please
notify the ATD Laboratory to inspect.
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Dummy Post Test Inspection:

Post—ﬁestATDinspocﬁonlscoMudedhtheATDLab,mreallreqdmddoumenhﬂoniscompletodand
filed for future reference. This includes but is not limited to all physical and elecirical inspections and repairs,
Refer to the binders that accompany the specific ATDs utilized in this test.
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Equipment Removal & Inspection

Performed By: L—O—/V\t M Date: "2 tl\SJ_kV_

Checklist:
[ S } Remove airbag monitoring cables. Inspect for damage and place in the appropriate “Repair’
or “Needs Tested" bin,
[Z] Remove onboard cameras, fights, mounts, and check for damage. Make any necessary
repairs.

Remove battery monitor box and trigger cable. If trigger cable is damaged, discard. If no
visible damage, place in "Needs Tested" bin.

([ | Remove all DAS equipment and inspect for damage. If no damage is found, either put in
next test vehicie or in DAS storage cabinet.

[ iOncoDASandal!cablhghavaboenmmvedandawomuodfonremoveinslrumemauon
plate from the vehicle. Save all hardware and place back into the appropriate storage bins.

[ % ] Connect portable 12v battery to the fuel pump. Then begin draining stoddard back into the
barrel labeled “Stoddard".

[/ Once all test equipment and instrumentation has been removed, clean out any debris from
the test vehicle.

NHTSA NCAP: C20184204: 2019 Hyundai Veloster (VIN: KMHTGEAF6KU005788)  Page 117 of 121

VII1-118



WI-VERF-NCAPM-021-R04
Am New Car Assessment Program Side Impact MDB
Test Vehicle Storage

Performed By: oM ) Date: \'_1277 &

Checklist:
Place inside the vehicle (preferably in the trunk) only the components that were removed

from this test vehicle.
( gi Write the last 4 numbers of the vehicle's VIN and the NHTSA number on the vehicle's roof in
: paint pen.
(5. Cover the test piacard with clear packaging tape to protect the label from the elements

m Raise all windows on the test vehicle and close any hatches (if possible). Exposed openings
shouid be covered with a covering that will protect the test vehicie from the elements for a
period of one year (example: self-adhesive polyethylene plastic flim).

[\.] Write last 4 numbers of the vehicle's VIN and the NHTSA number on the deformable barrier
in paint pen,

At the appropriate time, securely attach via screws the deformable barrier to the truck of the
test vehicle,

(2] Using the fork truck, pick up the vehicle using wood blocks between the forks and vehicle's
frame. Make sure to leave room between the fork truck’s mast and the side of the vehicle.

(_S.] Place vehicle in boneyard leaving enough space between vehicles so that the doors can be
opened

r_y_] Documént the vehicle’s location in the boneyard exce! sheet and input all required vehicle
> information for contract.

P:\verf support\Databases\Bone Yard
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Deliverable Summary:
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Procedure | File Format & Naming Time submit
THatDeRverans: | " gootion Convention Requirement | SUPMiItVia | ~op
a7 with fename format
<NHTSANO><Mode!
QuickLook Yean<Mal One (1) day "
Report D moq;m from lest il R
Quickiook pal
ZIp with Thename format
Theee (3)
Data Tape 135.C | Year<Make & business days E-mall ocws
Morel»<Bogy><SPNCAP>- fiom test
DateTape zi
Quaity Control
Package
(QuickLook
Report, Report of
Veicle Condkion 2D with flename format
form, data tape, <NHTSANO><Mode!
webphotoand | ... o | Yea<Make & ek ey =
video, high speed P [ Modei><Body><SPNCAP>- | PUEReSS G2
and real time: QCPackage.zip
wideos, all pre-
and post-test
photographs, and
dummy
| callbration data
N TSANOS Moo E-mallFTP
> Two (2) weeks OCWS:
Drafi Tesi Report | 135.E | Yeas<Make & sesending
Modeb<Boty><SPNCAP>. | Tomiestdate | o e coe | FTP
Final Test mmmﬁﬂm TWo (2) weeks
Report, photos, <NHTSANO><Mose! aner recening
and high speed 135 F | Yea><Make & cormections 1o Fie FTP
and real ume Modeb<Body><SPNCAP>-
wvideos FinalDefiverables test report
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Conversions:

— Forte PR -
L .""_...l_"”.“"'u;:!_ Wess | o

— ' e S — ==

L L.
| Squete m*
Tiquaremetes  (m
{Wﬁmm Sithan il
| 1DO0E shailbe shownin ' =
| milliEers o mi =
oy S = e | e
0.028 apicmeters T 4
| tubicmeters | m*

| Candelahy

newions
! Kibbascas
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Revision History:

Revision Revision

Comments:

00 7/19/13 Initial Issue as Work Instruction Test Template

01 4/18/2014

» Updated Data Acquisition section to go along with new Autolab software

Revised order of tasks to improve process flow.
Updated MDB set up photos

Removed redundant tasks that were not needed

Updated weight sections to refer to Form1 if there is an auto leveling
system instead of the COTR

Confirmed all photos and video lists were up to date with new procedure

02 5/16/2014

Added additional content in the following sections:

Vehicle Instrumentation Calibration

Vehicle Instrumentation Polarity Check

ATD Confirmation

MDB Instrumentation Calibration

MDB Instrumentation Polarity Check

Data Acquisition Software Set-Up

Created new sections comresponding which each deliverable.
Refined order to improve efficiency.

03 5/19/2014

Added dimension to clarify distance for Inch tape.
Clarified seat setting instructions
Removed reference weight note

04 6/19/2017

Added the required documentation to be ISO 17025 and reorganized the
mechanical preparation section.

Ed Dutton, Crash Operations Manager
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