Executive Summary
The Department of Transportation, National Highway Traffic Safety Administration (NHTSA) awarded a contract to EDAG, Inc., an automotive design and engineering company, to reexamine possibilities for increasing the seat back strength by developing a detailed finite element (FE) model of a current vehicle front seat design that can be used with existing Anthropomorphic Test dummy (ATD) models of the Biofidelic Rear Impact Dummy (Bio-RID) to study seat performance in rear impact crashes. The results from this task order are the finite element models of a model year (MY) 2014 Honda Accord mid-size sedan vehicle representing typical front seats. There are two front seat models which have been developed using LS-DYNA simulation code. One is a manually operated seat (manual seat) and the other is a power operated seat (power seat). These seat models are capable of simulating occupant kinematics and injury performance measures in rear impact in a longitudinal direction, and are capable of responding to incremental impulses spanning from 17 km/hr. up to 40 km/hr. This report documents the work done to fulfill the requirements of this Task Order. Specifically:

1. The FE seat models demonstrated acceptable correlation with quasi-static seat back pull test results. The kinematics of deformation and Force vs. Displacement curves matched reasonably well.
2. The seat models developed using LS-DYNA simulation code incorporated detailed FE modeling of components and assembly, such as:
· Seat bottom and seat back frames
· Seat mechanisms; 4-way seat adjustment mechanism for manual seat and 6-way seat mechanism for power seat
· Recliner mechanism
· Seat bottom and seat back cushions
· Representation of material properties of all seat components, using actual components of manual and power seats
3. FE Analysis (FEA) simulations of FMVSS 301 rear impacts demonstrated significant front seat back rotation and deformation to the rear seat passenger region. This simulation using 20G rear impact pulse revealed requirements for improvement in front seat back strength
4. [bookmark: _Ref317073145][bookmark: _Ref319574603][bookmark: _Toc317115826][bookmark: _Ref316475369][bookmark: _Toc314131996][bookmark: _Toc314611277][bookmark: _Ref310404212]FMVSS 301 rear impact modeling included the following:
· Driver side sled model developed from 2014 Honda Accord full vehicle model
· Rear seat assembly
· Bio-RID II occupant dummy seated on front seat
· Bio-RID II occupant dummy seated on rear seat
· FE seatbelt for front seat occupant dummy
5. Improvement of the front seat back frames with upgraded gauge and material grade reduced the seat back rotation. It also needed validation for other rear impact protection requirements such as low speed whiplash test.
6. The updated front seat performance was validated using Insurance Institute for Highway Safety (IIHS) Whiplash (low speed rear impact) simulation and recording no degradation of current vehicle injury measures. 





