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A Study on the Durability Design of an Automotive Seat Frame
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Abstract : Structural analysis and fatigue tests have been performed to develop design and evaluation technologies of
automotive seat frames. Under the back moment loading condition, the numerical simulation unveiled the maximum
stress up to the yield strength at the side frame bracket. To measure the stresses under the test condition, strain gauges
were attached to some weakest points of the side frames. the measured strains are in good agreements with the CAE
results. On the other hand, some fatigue tests have been performed using the side frame bracket specimens made of
various welding types to evaluate their durabilities. From the fatigue tests and the numerical analyses, it was
recommended that the bracket welding position should be moved upward.

Key words : Fatigue test(Z] 2 A §)), CAE(Computer Aided Engineering, 7 55 £]-2--2 3 8}), Seat frame(X] E. X ¥
1), FEM(Finite Element Method, &+ 2 4~ %), Strain gange(2=E &] ¢ A ©) X)), Specimen(A] &), Welding(£7)

Nomenclature Subscripts
: stress, kgf/mm2 1,2,3,4 :stain gauge indices
: torque, kgr - m Yz : X axis, y axis, z axis
: force, kgr a b, c : gauge direction

: section modulus, m’
: degree of an angle, ° 1. A 2
: Young's modulus, kg/mm’

: strain

<M(’1QDN71§Q

: Poisson ratio
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Fig. 3 Examples of the 0-¢ data through the specimen
characteristic test(SPCC)

Table 1 Mechanical properties

Yield | Ultimate | Young's | = . [ .
Poission|Thickness|

Material stress stress | modulus i
2 2 o Tatio | [mm]
[kg/mm] | [kg/mm~]|[kg/mm]
STKMI1A| 36.79 40.84 | 21,000 0.3 1.5

STKM13A| 38.86 43.77 | 21,000 | 03 2.0
SAPH440 | 35.44 5035 | 21,000 | 03 2.6
SAPH370 | 25.90 36.75 | 21,000 | 03 3.2
SPHC 27.95 37.25 | 21,000 | 03 2.3
SPCC 20.39 30.63 | 21,000 { 0.3 2.6
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Fig. 4 Boundary conditions of the F.E Model
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Table 2 Load-strain refations by the back moment

’ Strain (1im)

23] als]e] 77 s
oke | w0 | 0 [+ |+ ] 0]+ ]+ ] +0
S0kg | +689 | -647 [+320] -22 | -361 | -341 | +219( -62
T0kg | +953 | -867 |+438] +5 | -498 | 478 | +298] -87
90kg | +1233[-1148]+547| +21 | -635 | -603 [+371 ] -120
110 kg|+1564 |-1516|+625] +30 | 799 | -770 | +462 | -150
130 kg| +1800 | -1842 |+818| +36 | -957 | -928 | +571 | -163

Fig. 9 Strain gauges in the side frame
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Table 3 Load-stress relations by the back moment

Stress (kg/mir)
Z‘(’"‘;‘ S Gage No. 4-5-6
g 1 2
€] ) ] } ) g ij

50 |14.5/-13.6) 6.7 | 58.6 |-421.6|-1.56 | -9.3 | -24.2|8.65

70 |20.0{-182|9.2|119.4{-592.4-1.35|-12.8|-23.6 (122

90 |25.9(-24.1111.5/173.4|-755.4|~1.23 |-16.2]-23.8|15.6

| 110 |328/-31.8)13.1)216.5]-956.5)-1.63 | -20.5 -23.5 | 19.8

130 (37.8/-38.7(17.2(256.4| -1148 |-2.03 | -24.7 | -23.3 | 23.7
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Fig. 10 Load-stress curves
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Table 4 Stress results of experiment and analysis

Strain gauge §-2H-2] stress 3k [kgf/mm ]

R 21 313 41
a9 | 3780 38.682 172 11.991
sAIx | 3041 36.79 18.43 1129
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Fig. 12 Fatigue test for specimens
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Table 5 Results of the fatigue tests
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