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ABSTRACT

For automobile safety system, the development technology and experience of front
safety system has been mature, and can get a high score in the evaluation of relevant
safety system. In contrast, the safety awareness of the rear occupant in our country is
relatively weak, and the development experience of the rear constraint system is
relatively insufficient. For the improvement of the performance of the rear security
system, the rear constraint system also has a larger space for improvement.

This paper anylazes the official score released by C-NCAP authority, and the
results show that the rear crash score is generally low under positive 100% overlap rigid
barrier crash (50FF) and positive 40% overlap deformable barrier collision (640DB)
cases. The main reason is that chest deflection and neck tension compression exceed
the standard index and the occurrence of dummy dive.

First, according to the 2015 C-NCAP definition, to study the front collision
dynamics based on rear female dummy, give a simplified dynamic equation of motion
and the ideal posture of the dummy. Based on the configuration of the rear restraint
system, the relationship between the ideal motion posture and the constraint system is
established. They would be the theoretical design guidline of the row restraint system.

Then, to anylaze the basic real car crash data under 50FF and 640DB cases, the
establishment of the MADYMO simulation model is performed and the rear system
design guidelines are simulated and optimized. Finally, the results of the sled and real
crash test show good optimization effect. In this way, we effectively verify the
effectiveness of the design principles, cost analysis and summarize the specific system
configuration.

This paper analyzes the dynamic mechanism and gives design guidline of rear
restraint system that is conducive to in-depth understanding mechanism of the
configuration parameter influence on the protective effect for designer, and provide
design direction and shorten the design cycle. In addition, through the development of
certain models, not only accumulated practical experience, also lists a series of
configuration of rear restraint system, can provide reference for the subsequent
development of rear restraint system.

Keywords: safety system, rear occupant, collision, system simulation, sled test
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