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1.0 Purpose of Compliance Test and Test Procedure 
 
Purpose: The tests performed are part of the safety compliance program for the National 
Highway Traffic Safety Administration (NHTSA) by MGA Research Corporation under 
Contract No. DTNH22-16-D-00028.  The purpose of the testing is to determine whether the 
subject vehicle, Hyundai ELANTRA meets certain performance requirements of FMVSS 
216a, “Roof Crush Resistance”.  The compliance test was conducted in accordance with 
OVSC Laboratory Test Procedure No. TP-216a-00 dated May 6, 2009. 
 
Test Procedures: The “MGA Research Corporation Testing Procedure for FMVSS 216a”, 
submitted to and approved by the National Highway Traffic Safety Administration, contains 
the specific procedures used to conduct testing. 
 
This procedure shall not be interpreted to conflict with any portion of NHTSA TP-216a-00, 
FMVSS 216a nor any amendment thereof within the applicable contract. 
 
 
 
2.0 Compliance Test Data Summary 
 
The roof of a Hyundai Elantra was required to sustain a maximum load of 36,956 N (3 x 
UVW) on both the right and left sides of the vehicle with platen displacement of 127 mm or 
less.  The left side sustained a maximum load of 36,709 N at 31.0 mm of platen travel.  The 
right side sustained a load of 36,875 N at 31.0 mm of platen travel. No head contact was 
observed. 
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3.0  Test Data and Results 

Data Sheet 1 
GENERAL TEST AND VEHICLE PARAMETER DATA 

NHTSA No.: C20214202 Test Date: 05/27/2021 Side Tested: Driver 
Laboratory: MGA Research Corporation Test Technician(s): Jacob Briskey, Kyle Goodrich

TEST VEHICLE INFORMATION: 
Year/Make/Model/Body Style: Hyundai Elantra
Body Color: Black VIN: 5NPLS4AG4MH005012 
Build Date: 10/21/2020 Odometer Reading: 696 miles 
Engine Data: 4 Cylinders  CID 2.0 Liter cc
Engine Placement:    Longitudinal or X Lateral
Transmission:  Speed  Manual X Automatic Overdrive 
Drive:  Rear Wheel Drive X Front Wheel Drive Four Wheel Drive
Safety Restraints: seat belts and airbags 
 
DATA FROM TIRE SIDEWALL: 
Size of the tires on test vehicle: 205/55 R16 Manufacturer: Kumho
Tire Pressure for Max. Load Carrying Capacity: 300 kPa Front 300 kPa Rear
Treadwear: 500 Traction: A Temperature:  A

DATA RECORDED FROM VEHICLE PLACARD OR TIRE LABEL: 
Recommended Tire Size: 205/55 R16
Recommended Cold Tire Pressure: 235 kPa Front 215 kPa Rear 

VEHICLE CAPACITY DATA: 
Number of Occupants 2 Front 3 Rear 5 Total
Type of Front Seats X Buckets Bench Split Bench
Type of Front Seatback  Fixed X Adjustable with X Lever or   Knob 

List of Components Removed: Seats, carpet, and exterior trim

UNLOADED VEHICLE WEIGHT: 
Right Front 382.0 kg Right Rear 241.0 kg
Left Front 395.5 kg Left Rear 238.5 kg
Total Front 777.5 kg Total Rear 479.5 kg
Total Weight: 1,257.0  kg % of Total weight in Front: 62.0 % of Total weight in Rear: 38.0

TEST VEHICLE ATTITUDE: 
Pitch Attitude: (Nose Down (ND), Nose Up (NU)) 
Initial: Right Door Sill Angle 0.1° (NU) Left Door Sill Angle 0.1° (NU) 
Prelimi
nary: 

Right Door Sill Angle 0.1° (NU) Left Door Sill Angle 0.1°  

Roll Attitude: 
Initial: Left-side 220 Right-side 222
Prelimi
nary: 

Left-side 416 Right-side 418  

Jacob Briskey 05/27/2021
Technician Signature Date
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Data Sheet 2 

NHTSA No.: C20214202 Test Date: 05/27/2021 Side Tested: Driver  
Laboratory: MGA Research Corporation Test Technician(s): Jacob Briskey, Kyle Goodrich

 

H-Point Data (mm)

  J826 
Only 

After 
HRMD 

Installed

HRMD 
Torso Angle 18.4° 18.6°

X (=A) – fore/aft of striker 184.5 185.2
Z (=B) – Above/below striker below 265.8 266.1

 

Positioning Data (mm) 
C 508.4
D 251.1
E 97.6

986 
A – Horizontally from the door striker to the H-point  
B – Vertically from the H-point to the door striker 
C – Vertically from the door striker to the top of the head  
D – Horizontally from the center of the head to the H point  
E – Vertically from the top center of the head to the headliner 
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Data Sheet 3 

NHTSA No.: C20214202 Test Date: 05/27/2021 Side Tested: Passenger 
Laboratory: MGA Research Corporation Test Technician(s): Jacob Briskey, Kyle Goodrich

 

H-Point Data (mm)

  J826 
Only 

After 
HRMD 

Installed

HRMD 
Torso Angle 18.4° 18.2°

X (=A) – fore/aft of striker 197.4 197.0
Z (=B) – Above/below striker below 270.8 270.9

 

Positioning Data (mm) 
C 505.2
D 280.5
E 99.5

 
A – Horizontally from the door striker to the H-point  
B – Vertically from the H-point to the door striker 
C – Vertically from the door striker to the top of the head  
D – Horizontally from the center of the head to the H point  
E – Vertically from the top center of the head to the headliner 
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Data Sheet 4 
Test Information – First Tested Side

NHTSA No.: C20214202 Test Date: 05/27/2021 Side Tested: Driver 
Laboratory: MGA Research Corporation Test Technician(s): Jacob Briskey, Kyle Goodrich

A. Driver Side Pre-Test Data 
Levelness of the Tie-Down Surface/Platform (0 +/- 0.5º):    0.1° Platen
Platen Angles: Pitch Angle: 5° Roll Angle: 25°
Platen Alignment at Vehicle LongitudinalCenterline: 748 mm
Max.  Applied Force for Vehicles w/GVWR ≤ 2722 kg = UVW 1,257.0 x 9.8 x 3.0 = 36,956 N
Max.  Applied Force for Vehicles w/GVWR > 2722 kg = UVW N/A x 9.8 x 1.5 =    N/A N
1. Any convertible top, movable or removable roof structure in their closed positions:  Yes 
2. Close all windows, close and lock all doors: No Yes X  
3. The test device will initially contact the roof at 156 mm aft of windshield.
4. HRMD Top Center of Head Position (Driver): X: -65.8 Y: 409.2 Z: 508.5
5. HPF 201 Head form Top Center of Head Position (Driver): X: -65.9 Y: 409.5 Z: 508.4
HPF device properly aligned:  Yes 
 
B. Post Test Data 
Maximum load achieved = 36,709 N at 31.0 mm of displacement.
Did the maximum load achieved reach the maximum applied force (0,-250N)?  No-Fail X Yes-Pass
Did head contact occur? No X Yes at mm of displacement 
Was a 222 N head resultant force attained? No-Pass X Yes-Fail at  mm of displacement.
Did the platen travel exceed 127 mm? No-Pass X Yes-Fail   
Did the windshield break?  No X Yes at  mm of displacement.
Did the sun roof panel(s) break? No X Yes N/A X
 

Description of damage and deformation that occurred during the test: 
Permanent deformation along driver side roof line.
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Data Sheet 4 Continued 
Test Information – First Tested Side

Did the second HPF shift from its original position? No X Yes Distance 0 mm 

Indicate in the picture below where the second HPF center is located versus the original position (center). 
NOTE: The distance between each concentric circle is _2_ mm.
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Data Sheet 5 
Test Information – Second Tested Side

NHTSA No.: C20214202 Test Date: 05/27/2021 Side Tested: Passenger 
Laboratory: MGA Research Corporation Test Technician(s): Jacob Briskey, Kyle Goodrich

A. Passenger Side Pre-Test Data 
Levelness of the Tie-Down Surface/Platform (0 +/- 0.5º):    0.1° Platen
Platen Angles: Pitch Angle: 5° Roll Angle: 25°
Platen Alignment at Vehicle LongitudinalCenterline: 761 mm
Max.  Applied Force for Vehicles w/GVWR ≤ 2722 kg = UVW 1,257.0 x 9.8 x 3.0 = 36,956 N
Max.  Applied Force for Vehicles w/GVWR > 2722 kg = UVW N/A x 9.8 x 1.5 =    N/A N
1. Any convertible top, movable or removable roof structure in their closed positions:  Yes 
2. Close all windows, close and lock all doors: No Yes X
3. The test device will initially contact the roof at 161 mm aft of windshield.
4. HRMD Top Center of Head Position (Passenger): X: -89.3 Y: -427.7 Z: 505.2
5. HPF 201 Head form Top Center of Head Position (Passenger): X: -89.5 Y: -427.7 Z: 505.2
HPF device properly aligned:  Yes 
 
B. Post Test Data 
Maximum load achieved = 36,875 N at 31.0 mm of displacement.
Did the maximum load achieved reach the maximum applied force (0,-250N)? No-Fail X Yes-Pass
Did head contact occur? No X Yes at mm of displacement 
Was a 222 N head resultant force attained? No-Pass X Yes-Fail at  mm of displacement.
Did the platen travel exceed 127 mm? No-Pass X Yes-Fail   
Did the windshield break?  No X Yes at  mm of displacement.
Did the sun roof panel(s) break? No Yes N/A X
 

Description of damage and deformation that occurred during the test: 
Permanent deformation along passenger roof line.

 
 



Safety Compliance Testing for FMVSS 216a Page 12 of 189 
“Roof Crush Resistance”                                                                  DTNH22-16-D-00028 / G21Q7-001.3 

 

4.0  TEST EQUIPMENT LIST AND CALIBRATION INFORMATION 
. 

ITEM MFR MODEL S/N 
CALIB. 

PERIOD 
DATE OF 

LAST CALIB. 
ACCURACY

LVDT 1 MTS G-Series LVDT 1 12 Months 10/27/2020 0.164% 

LVDT 2 MTS G-Series LVDT 2 12 Months 10/27/2020 0.164% 

LVDT 3 MTS G-Series LVDT 3 12 Months 10/27/2020 0.164% 

LVDT 4 MTS G-Series LVDT 4 12 Months 10/27/2020 0.164% 

Load Cell 1 Interface 1220AF-50K 305372 12 Months 12/18/2020 0.93% 

Load Cell 2 Interface 1220AF-50K 568559 12 Months 12/18/2020 0.93% 

Load Cell 3 Interface 1220AF-50K 281953 12 Months 12/18/2020 0.93% 

Load Cell 4 Interface 1220ACK-50K 557637 12 Months 12/18/2020 0.93% 

Load Cell 5 Interface 1220ACK-50K 1019124 12 Months 12/18/2020 0.93% 

Load Cell 6 Interface 1220AF-50K 305366 12 Months 12/18/2020 0.93% 

Load Cell 7 Interface 1220AF-50K 305386 12 Months 12/18/2020 0.93% 

HPF Load Cell Humanetics 9555TF DH9302 12 Months 10/27/2020 0.20% 

HPF Load Cell Humanetics 9555TF EH3439 12 Months 09/29/2020 0.20% 

Inclinometer MIT Pro 360 MGA00173 12 Months 03/31/2021 0.062° + 0.6R

CMM FARO N/A 
R10-02-13-

11437 
12 Months 05/04/2020 ±0.345 mm 

Tape Measure Stanley 33-215 TPM007-32 12 Months 09/29/2020 1 mm 

Temperature/ 
Humidity Gauge 

Extech RHM15 MI0225 12 Months 01/31/2021 
7.1e-001 %RH

8.5e-002 °C 
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5.0  Photographs 
 

Hyundai Elantra 
NHTSA No. C20214202 

Front view of vehicle 
Before testing 
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FMVSS No. 216a 

Hyundai Elantra 
NHTSA No. C20214202 
FMVSS No. 216a 

3/4 right front view of vehicle  
Before testing 
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020 Audi Elantra 
NHTSA No. C20214202 
FMVSS No. 216a 

Right view of vehicle  
Before testing 



Safety Compliance Testing for FMVSS 216a Page 47 of 189 
“Roof Crush Resistance”                                                                  DTNH22-16-D-00028 / G21Q7-001.3 

Hyundai Elantra 
NHTSA No. C20214202 
FMVSS No. 216a 

Right side interior front seating area 
Before testing 
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Hyundai Elantra 
NHTSA No. C20214202 
FMVSS No. 216a 

3/4 right rear view of vehicle  
Before testing 



Safety Compliance Testing for FMVSS 216a Page 49 of 189 
“Roof Crush Resistance”                                                                  DTNH22-16-D-00028 / G21Q7-001.3 

Hyundai Elantra 
NHTSA No. C20214202 
FMVSS No. 216a 

Rear view of vehicle  
Before testing 
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Hyundai Elantra 
NHTSA No. C20214202 
FMVSS No. 216a 

3/4 left rear view of vehicle  
Before testing 
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Hyundai Elantra 
NHTSA No. C20214202 

Left view of vehicle  
Before testing 
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FMVSS No. 216a 

Hyundai Elantra 
NHTSA No. C20214202 
FMVSS No. 216a 

Left side interior front seating area 
Before testing 
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Hyundai Elantra 
NHTSA No. C20214202 
FMVSS No. 216a 

3/4 left front view of vehicle  
Before testing 
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Hyundai Elantra 
NHTSA No. C20214202 

Driver Side Oscar Photograph No. 1 
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FMVSS No. 216a 

Hyundai Elantra 
NHTSA No. C20214202 
FMVSS No. 216a 

Driver Side Oscar Photograph No. 2 
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Hyundai Elantra 
NHTSA No. C20214202 
FMVSS No. 216a 

Driver Side Oscar Photograph No. 3 
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Hyundai Elantra 
NHTSA No. C20214202 
FMVSS No. 216a 

Driver Side Oscar Photograph No. 4 
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Hyundai Elantra 
NHTSA No. C20214202 
FMVSS No. 216a 

Driver Side Oscar Photograph No. 5 
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Hyundai Elantra 
NHTSA No. C20214202 
FMVSS No. 216a 

Driver Side Oscar Photograph No. 6 
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Hyundai Elantra 
NHTSA No. C20214202 
FMVSS No. 216a 

Driver Side Oscar Photograph No. 7 
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