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The Strength Analysis of Passenger Car Seat Frame
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Abstract : This paper may provide a basic design data for the safer car seat mechanism and the quality of the material
used by finding out the passenger's dynamic behavior when protected by seat belt during collision. A computer
simulation with finite element method is used to accomplish this objective. At first, a detailed geometric model of the
seat is constructed using CAD program. The formation of a finite element from a geometric data of the seat is carried
out using Hyper-Mesh that is the commercial software for mesh generation and post processing. In addition to seat
modeling, the finite element model of seat belt and dummy is formed using the same sofiware. Rear impact analysis is
accomplished using Pam-Crash with crash pulse. The part of the recliner and right frame is under big stress in rear crash
analysis because the acceleration force is exerted on the back of the seat by dummy. The stress condition of the part of
the bracket is checked as well because it is considered as an important variable on the seat design. Front impact model
which including dummy and seat belt is analyzed. A part of anchor buckle of seat frame has high stress distribution
because of retraction force due to forward motion of dummy at the moment of collision. On the basis of the analysis
result, remodeling and reanalysis works had been repeatedly done until a satisfactory result is obtained.

Key words : Seat mechanism(A] £ w|7}1]%), Finite element model(-f-3F 24~ F &), Rear impact(F-HF5),
Front impact(Z ¥, Stress distribution(-2- 2 ¥ 3), Recliner(2] £ 2}o] 1), Seat belt(*] E % E), Seat bracket(*]
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Fig. 1 Geometric modeling of total seat
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Fig. 2 Finite element modeling of total seat

Table 1 F.E. model of whole seat
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Table 2 F.E. model of dummy and seat

\ Shell | Solid | Beam | i&id | Load
body CUrves

Frak&dhas | 15809 | 1510 34 29 87

Fig. 3 A Finite element modeling of dummy and seat
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Fig. 4 Seating position of dummy
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Fig. 5 Displacement of Dummy hip-point
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Fig. 6 Analysis procedure flowchart
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Fig. 7 Rear end impact of initial state
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Table 3 Stress value for each part at 69msec (MPa)
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Fig. 15 Dummy movement at the each time step

Fig. 16 Stress distribution at S0msec
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Fig. 17 Maximum displacement at 100msec
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