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Project overview



UNIVERSITYs VIRGINIA

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
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[dentification of factors and outputs

Geometry Stiffness Components

T T Calculate injury metrics
Braking and Pre/pretensioner

crash pulse performance
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Methods and Tools



Seat morphing

Internal

Scan seat

Measure
discrete

points
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Seat testlng

D3PLOT: VIRTUAL _aduitseat_materials
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Pre-crash

Pre-Crash
AEB Graci C3

Crash
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AEB pulses acceleration

0.0
-0.1
-0.2
G -03
]
S
® -04
@
(1]
g -0s
-0.6
—0.74 — €1 mean (G)
—— €2 mean (G)
-0.84 —— C3 mean (G)
0.00 0.25 0.50 0.75 1.00 1.25 1.50 1.75
Time (s)

Sources: Graci 2021 - Quantitative characterization of AEB pulses across the modern fleet ~ Center for Applied Biomechanics



UNIVERSITYs VIRGINIA

Seatbelt

3 pretensioner seatbelt: Shoulder, buckle and anchor Seatbelt refit
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[THS tests simulation

Position

e Adapt to every occupant
and seat shape

e Minimize simulation time
(High computational cost)

 Possibility to position the dummy
without a known H-Point location

11 Center for Applied Biomechanics



UNIVERSITYs VIRGINIA

H-point machine positioning

VIRTUAL_adultseat_materials
Time = L]
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Overview

Model

Inputs
error g Sample inputs

Develop _
metamodel :

A

Run
simulations

Models
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Position > Pre-crash

occupant

H-point
dummy

Position
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Parametric study
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Variables
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Variable election by stage - Position

Position > Pre-crash
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Variable election by stage - Pre-crash

Position > Pre-crash > Crash
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Variable election by stage - Crash

Position > Pre-crash > Crash
| S—
> Presence

N :
:
‘ .
> x1
crash
: [ [ l
— Center for Applied Biomechanics

-

18



UNIVERSITYs VIRGINIA

Phases

Phase 1 Phase 2 Phase 3
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Analysis & Metamodel
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Analysis

Position / Precrash Crash

Occ BS
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Metamodel
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Preliminary conclusions

All parameters
= No single model parameter improves or worsens all dummy output metrics at the same time
Occupant parameters

= Occupant variation shows important differences in certain dummy output metrics, but not all of them
Seat /Restraint design parameters

Seat stiffness (Both foam and frame) seems to play an important role in multiple dummy output metrics

The seat design parameters that are important for dummy output metrics differ by occupant type (BioRID vs
EvaRID)
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Parametric study of FE seats in rear impact

Thank you!
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Pablo Gracia Cemborain

Pablo Gracia Cemborain: fmx7jf@virginia.edu

Jason Forman: jIf3m@virginia.edu
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