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Vehicle Description

➢ 2018 RAM 1500 Quad-Cab 2WD 

 VIN 2GCEC13C771511793

 Model: 4-Door Quad-Cab 4x2 Pick-up

 Engine 5.7L V8

 Transmission  8-Speed Automatic

 Tire Size: P265/70R17

 Curb weight – 2337 kg



Non-destructive Inertia Measurements

➢ Inertia testing conducted at 

SEA ltd. prior to vehicle 

teardown

Pitch inertia, 

kg-m^2
5895

Yaw inertia, 

kg-m^2
6291

Roll inertia, 

kg-m^2
1037

Vehicle CG height, mm 730.4



Model Development



Inertia Comparisons

➢ 2317 kg for the physical vehicle includes a full tank of 

gasoline

➢ Fuel mass removed to create a 2270 kg FE model

Actual 

Vehicle
FE Model

Weight, kg 2317 2317

Pitch inertia, 

kg-m^2 
6291 5869

Yaw inertia, 

kg-m^2
5895 6287

Roll inertia, 

kg-m^2
1037 995

Vehicle CG height, 

mm 
730.4 734.4



Full-scale Crash Tests

➢ Dodge Ram (2009 – 2018) Fourth generation

Test Type Test Number

Frontal Full Wall NHTSA 6600 (56.3 km/hr), 

Frontal Offset

Side Impact 

NHTSA

Side Impact IIHS

Roadside

Hardware Test

TTI 404160-13-1, MwRSF OSSB-1, Caltrans 110MASH4P18‐02, TTI 

9-1002-12-13, TTI 476460-1-4

Vehicle to Vehicle

Roof Strength

Speed Bump FOIL 18005 (8 tests: varied speed bump configurations)

Sloped Terrain

Suspension

FOIL 19013 (Rear Suspension System Bottom Out with damper),

FOIL (Front Suspension System Bottom Out), FOIL (Rear Side 

Suspension System Characterization)



FE Model Connections – Accelerometers

➢ Left Rear Seat (Node 9001203) 

➢ Right Rear Seat (Node 9001303) 

➢ Engine Top (Node 9001102) 

➢ Vehicle C.G. Local (Node 9000101) 

➢ Vehicle C.G. Global (Node 9000100) 



Simulation Benchmark

LS-DYNA 0.2 sec

Platform Linux RHEL 5.4

Version mpp sR8.0.0

Revision 95309

Precision Single Precision (I4R4)

Time to simulate 100 ms 10 hours 15 minutes

Number of processors 16



Full-scale Validations – Full Frontal

NHTSA Test 6600 (56.4 km/hr) 

➢ Frontal NCAP

➢ 2009 Dodge Ram ST Quad Cab 4X4

➢ 36 load cell fixed wall



Full-scale Validations – Full Frontal
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