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16V250 Engine

Generator

Marine Engine Barge Test Simulation
LS Dyna Model
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For Naval applications (NVR)

Show case the engine structural integrity

- near to ship non-contact explosion.

Barge Test

MIL-DTL-901D/E

testing on barge 

Marine Engine Barge Test Simulation - Overview

https://youtu.be/X0_6EKEoFdc
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Vessel

Near by explosion
Measurement points Measurement 

points

High Deformation Mount (HDM)  -
between the engine system and 

the Deck of the vessel

Marine Engine Barge Test Simulation - Overview Continuation



Marine Engine Barge Test Simulation : Process flow Chart

Sys. Configuration

Wabtec Engine
with 3rd Party Skid 

and Alternator

High Deformation Isolators

Mount locations
Stiffness 
Characteristics based 
on 6DOF analysis

Shock Simulation

Simplified FE Model
Full 3D Engine
Modal
Implicit Dyn. Relx. to preload

Transient

Risk Matrix 

“g” load extraction
Deformation & 
Stress
All Engine mounted 
equipment

Component Analysis

Detailed FEA for high 
& Medium Risk
Simplified Bolted 
Joint / 1D for low risk

• Have engine ready for Barge Test / Shock Qualification
• Correlation with simulation

1D Calculations LS Dyna Simulation Structural Ansys SimulationLS Dyna postprocessing



Engine / Generator - Hard mounted on the Base Frame 
 Soft mounted on Vessel Deck

Location of the Mounts

Stage 1 :  Simplified model with engine and alternator as Inertia elements Stage 2 :  Full 3D Engine and alternator simulated using SOLID elements

Marine Engine Barge Test Simulation : Two Stage Analysis
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Total # Nodes: ~2.8mln
Total # Elements: ~2.4mln



Pre and Postprocessing: LS Prepost V4.8 
Solver: LS Solver R11.2.0  

• SHELL / SOLID / INERTIA Elements

• Reuse of existing ANSYS Model.

• MAT024 - PIECEWISE LINEAR PLASTICITY and MAT001 – LINEAR ELASTIC.

• MAT067 – NONLINEAR ELASTIC DISCRETE BEAM – HDMs

• 25+ equipment - Merged nodes / Tied Contacts

• Modal Analysis in LS Dyna

• Dynamic Relaxation - to preload the model

Marine Engine Barge Test Simulation : LS Dyna Inputs



• Preliminary 1D calculation

• Normalized stiffness curve is shown here.
Constant damping inputs were given.

High Deflection Isolator MountsMarine Engine Barge Test Simulation : LS Dyna Inputs
Fo

rc
e,

 N

Deformation, mm

1

2

-1

-2

-3

-4

-5

-6



• BOUNDARY PRESCRIBED MOTION SET - Input
velocity impulse -

• No secondary / tertiary motion is considered

High Deflection Isolator MountsMarine Engine Barge Test Simulation : LS Dyna Inputs

Normalized shock pulse



Z - Displacement, mm- Animation contour

Deformation response of the system  for 750ms for the shock impulse given for 50ms

Marine Engine Barge Test Simulation : Transient Results



Z Deformation @ one of the mount

Marine Engine Barge Test Simulation : Transient Results

0.0

Compressed initiation

Relative Z- deformation
Z-deformation @ top of mount
Z-deformation @ bottom of mount



Z - Acceleration (g),  mm/s2 @  all 4 engine feet

Marine Engine Barge Test Simulation : Transient Results



Response @ Engine CGMarine Engine Barge Test Simulation : Transient Results

Z - Acceleration (g),  mm/s2 @  engine CG

SRS - Velocity in frequency domain @ engine CG



Stabilization of the plastic strain over time

Effective plastic Strain over time 

Marine Engine Barge Test Simulation : Transient Results



Marine Engine Barge Test Simulation : Infra & Risk Matrix.

• Solved in On-Prem HPC as well as in AWS Cloud solution.  
• 64 cores to 96 cores were used
• dp_mpp - double precision / multiprocessor
• Intel Xeon Platinum processors of 2.1GHz with 1TB RAM were used
• 5 to 7 days were solver time to complete the 750ms response.

INFRASTRUCTURE:

Risk matrix :
Response acceleration 
Stress/Strain magnitude
Wabtec’s past analysis and field experience.

Snapshot of Risk Matrix



~50 hours with 96 cores in hpc

Back up



• No ramping to be used to apply the self weight (pre-load) in transient analysis. 100% to be applied at
time zero.

• SCOOR Parameter in isolator DISCRETE BEAM modelling in LSDyna has notable impact on the results.
This is basically defining the location of the Triad for tracking the rotation of the discrete beam element.
Unless required to be moved the Triad, keep them as default.

• Flexible coupling can be simulated using 066_LINEAR DISCRETE BEAM material model (spring) with
stiffness input in required direction

• Time step adjustment: Parameter “DT2MS” in the control card *CONTROL_TIMESTEP to get the balance between
solver run time to the added mass of the model (accuracy).

“DT2MS” value used in this analysis is -1.03e-7
“added mass” during the solution is 47e-3 kg on the entire assembly mass of 70 tonnes.

Marine Engine Barge Test Simulation : LS Dyna Learnings.



Fundamental modes

Lateral mode Longitudinal mode  Yaw mode 

Pitching
Rolling modeVertical mode

Frequency values were sanitized.

Marine Engine Barge Test Simulation : Modal.
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