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Abstract

To develop design and evaluation technologies of automotive seat frames, structural analysis and
fatigue tests have been performed. Under the back moment loading condition, the numerical
simulation yielded the maximum stress over the yield strength at the side frame bracket. To
measure the stresses under the test condition, strain gauges were attached on some weakest points
of the side frames. the measured strains are in good agreements with the CAE results. On the
other hand, fatigue tests have been performed using the side frame bracket specimens made of
various welding types to estimate their durabilities. From the fatigue test results and the analysis
ones, it was recommended that the welding position of the bracket should be moved upward.
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Table 1 Mechanical properties

Yield |Ultimate|Young's
Material | stress | stress |modulus
Tkg/mm’}kg/mm’}kg/mm?]
STKMI11A] 36.79 40.84 | 21,000 03 15
STKMI3A| 38.86 | 4377 | 21,000 | 0.3 2.0
SAPH440| 3544 | 5035 | 21,000 | 0.3 26
SAPH370| 2590 | 3675 | 21,000 | 0.3 32

SPHC | 2795 | 3725 | 21,000 03 2.3
| SPCC | 2089 | 3063 | 21,000 | 03 | 26:}

Poission Thickness
ratio [mm]
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Fig. 2 Loading conditions of back moment test
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Table 2 Stress results of experiment and analysis

Strain gauge #&4% 9| stress &
[kgymm’]
14 23 3 493

A8 3780 | 33682 | 172 | 11.991
Azl | 3041 | 3679 | 1843 | 11.29
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Fig. 6 Strain gauges in side frame
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Table 3 Load-strain relation for back moment

auge Strain ( #m)

Load 1 2 314({5161(71!8
Okg | *0 | =0 | +0 | +0 ] -0 | +0 | +0 | +0
50 kg | +689 | —647 [+320] -22 |-361|-341{+219] -62
70 kg | +953 | -867 |+438| +5 |-498|-478]+298| -87
90 kg |+1233(-11481+547| +21 |-635(-603}+371|-120
110 kg | +15641-1516{+625] +30 |-799|-770|+462|-150
130 kg |+1800|-1842|+818| +36 |-957|-928|+571 163
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Table 4 Load-stress relations for back moment

Stress (kg/mm)

Gage No. 4-5-6
€1 | €& | 0| 0| 8| 04
50 |145|-136] 6.7 | 58.6 [-421.6{-1.56|~9.3 |-24.2| 8.65
70 120.0|-18.2| 9.2 [119.4|-592.4|-1.35|-12.8|-23.6] 12.2

90 |259(-24.1|115(173.4|-755.4]-1.23|-16.2|-23.8| 15.6

Load
(kg)| 1 2 3

110 |32.8]-31.8|13.1 |216,5|-956.5|-1.63|-20.5|-23.5| 19.8
130 |37.81-38.7|17.2{256.4| -1148 |-2.03|-24.7|-23.3| 23.7
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Fig. 7 Load-stress curves
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Table 5 Results of fatigue tests

Al d 9 & 93 +9(3)

A A-1 B 8,600

A-2 Bl 14,463
B B-1 B 15919

B-2 Bl 21,782

C-1 gho] i 40,336

C Cc-2 Tho| L 14,900

C-3 o] = 8,537

D-1 BepAl 23,437

D D-2 B 33,786

D-3 HefAg 38,786

e E-1 B 27,270
E-2 H7 27,270 |
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