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Project overview
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Project goals

1. Identify which factors and injury metrics have the greatest influence on occupant response and robustness of the
safety performance of the seat

2. Find correlations between the injury metrics and make recommendations for their use
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General roadmap

Goal: Perform a sensitivity analysis to identify seat and intrinsic parameters that have the highest influence on rear
impact scenarios

Simulation
methodology
definition and

scripting

Identification of

factors to explore Surrogate Generic seat Simulation run D amaliyss

and outputs of instrumentation model definition
interest

Seat testing
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Inputs and outputs
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General roadmap

Goal: Perform a sensitivity analysis to identify seat and intrinsic parameters that have the highest influence on rear
impact scenarios

Identification of
factors to explore
and outputs of
interest
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Inputs: Seat

Geometry Stiffness Components
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Inputs: Occupant

EvaRID BioRID
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Inputs: Scenario

Braking and crash pulse
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Pre/pretensioner performance

Pretensioner shoulder
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Sources:
AEB: Graci 2021 - Quantitative characterization of AEB pulses across the modern fleet
Pretensioner: IIHS TechData

Center for Applied Biomechanics



UNIVERSITYs VIRGINIA

Outputs

Raw channels
+
Injury metrics
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Methods and tools
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General roadmap

Goal: Perform a sensitivity analysis to identify seat and intrinsic parameters that have the highest influence on rear
impact scenarios

Simulation

Surrogate Generic seat methodology

definition and Simulation run

scripting

instrumentation model definition

Seat testing
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[THS tests simulation

position Position

e Adapt to every occupant  Possibility to position the dummy
and seat shape without a known H-Point location
e Minimize simulation time
(High computational cost)
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Seat morphing
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H-point machine positioning

VIRTUAL_adultseat_materials
Time = L]
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Seat testing
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Seatbelt

3 pretensioner seatbelt: Shoulder, buckle and anchor

FAT BioRID-2 v4.0 - mm ms kg
Time = o
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Simulation restart
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Simulation automation

Model Input
values

Develop Create
metamodel models

Perform
simulations
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Parametric study of FE seats in rear impact

Thank you!
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Pablo Gracia Cemborain: fmx7jf@virginia.edu

Jason Forman: jIf3m@virginia.edu
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