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Optimal Design of Automotive Seat Back Frame
Using Finite Element Analysis

Hyeonho Shin, Hee Yong Kang**’;r , Sung Mo Yang
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ABSTRACT

The seat back frame of the vehicle is subjected

to load on the passenger behavior. Because of steel

material, it is necessary to optimize the frame considering lightweight and safety. In this paper, finite element

analysis is used for the optimal design of the seat back frame. First, a lightweight material is applied to reduce

the weight of the seat back frame. Secondly, the design position of the pipe part fastened in the seat back

frame was selected by considering the strength against the load generated by the occupant. Third, the shape

of the side frame was derived by performing the phase optimization analysis for the AFT load condition. And

we have compared the initial model with the optimal model to verify the light weighting and safety. As a result,

the optimal design model of the seat back frame satisfying the weight reduction and safety has been proposed.
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Rendering BMUC seat back frame model

Fig. 1 Three components of a seat back frame
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Upper frame : 1D Element

Side frame: 3D Element

Fig. 2 Finite element model of seat back frames

Table 1 Mechanical properties of seat back frames

Properties Side frame Upper frame

Young’s modulus 1.9 GPa 10 GPa

Tensile strength 70 MPa 50 MPa

Density 1.5 g/em® 1.6 g/em®
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(2) non-Design Domain

f

(1) Design Domain

Fig. 5 The design domain and the non—design domain of
the seat back frame
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(1) Isometric view

(2) Side view

Fig. 6 Topology optimization analysis results for seat back
frames
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Recliner fastening area
t=3mm

t=2mm
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Fig. 7 Fastening area model of a recliner
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Fig. 8 Boundary and load conditions of seat back frame
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Fig. 9 Results according to recliner fastening area thickness

Table 2 Maximum stress of recliner fastening area

Model number Maximum von Mises stress
Model 1 96.71 MPa
Model 2 78.12 MPa
Model 3 64.58 MPa
Model 4 63.10 MPa
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Initial model Optimal Design Model

Fig. 10 Optimal design result of seat back frame

Total displacement Von-mises stress

Fig. 11 Finite element analysis results for AFT load

Total displacement Von-mises stress

Fig. 12 Finite element analysis results for eccentricity and
lateral load
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Table 3 Comparison of initial model and optimal model

Initial
design
model

Optimal
design
model

Weight

2.62 kg

1.59 kg

Maximum stress
(AFT load)

28.16 MPa

21.52 MPa

Maximum displacement
(AFT load)

18.66 mm

22.30 mm

Maximum stress
(Eccentricity and Lateral load)

67.53 MPa

44.82 MPa

Maximum displacement
(Eccentricity and Lateral load)

52.01 mm

45.13 mm
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