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The Effect of Press Door Impact Beam Inclination Angle on Bending Strength
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Abstract : The bending strength of the inclined press door impact beam was numerically evaluated. First, three-point bending
analyses were carried out with a changing beam inclination angle. Next, using the system model, including spring elements, which
represent the body stiffnesses at the door mounting areas, the modeling simplification was discussed, and the effects of the impact
beam inclination was examined. Finally, the structure reinforcement methods required for achieving the strain energy of the
horizontal impact beam were inspected. The beam thickness and body mounting stiffness increases were separately considered.
Prior to optimizing the beam section shape and increasing the material strength, it is critical to minimize the inclination angle of the

door impact beam at the initial design stage.
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Table 1 Maximum load and strain energy from three point bending

&k

Table 2 Maximum load and strain energy per weight from three

analysis point bending analysis
Lp=500 mm Lp=600 mm Lp=500 mm Lp=600 mm
0(°) Fio_max Fib_max 0(°) Fio max/ Wp Ew/ Wy Fio max/ Wo Ew/ Wy
(kN) En () (kN) En () (kN/kg) (J/kg) (kN/kg) (/kg)
0 18.11 1027 14.84 901 0 22.84 1295 15.60 948
(100 %) (100 %) (100 %) (100 %) (100 %) (100%) | (100.0%) | (100.0%)
10 17.86 991 14.59 881 10 22.19 1231 15.10 912
(98.6 %) (96.5 %) (98.3 %) (97.8 %) (97.2 %) (95.1 %) (96.8 %) (96.2 %)
20 17.13 968 14.02 844 20 20.30 1147 13.85 834
(94.6 %) (94.3 %) (94.5 %) (93.7 %) (88.9 %) (88.6 %) (88.8 %) (88.0 %)
30 15.85 908 12.93 794 30 17.32 992 11.77 723
(87.5 %) (88.4 %) (87.1 %) (88.1 %) (75.8 %) (76.6 %) (75.4 %) (76.3 %)
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Table 3 Strain energy from system analysis

Strai J
. rain energy (J) E. oo /W,
6 (°) Es 100 Es 150 EJ/kg)
(0~100 mm) (0~150 mm)

0 976.8(100 %) 1974(100 %) 651.2(100 %)
10 958.2(98.1 %) 1954(99.0 %) 630.8(96.9 %)
20 924.5(94.6 %) 1912(96.9 %) 581.1(89.2 %)
30 841.5(86.1 %) 1815(91.9 %) 487.5(74.9 %)
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Table 4 Strain energy of thickness increased system model

00) Thickness Strain energy (J)
(mm) Es 100 Es 150
0 1.20 964.0 1974
20 1.20 924.5 1912
1.25 963.4 1976
1.20 841.5 1815
1.25 872.8 1874
30 1.30 905.5 1934
1.35 938.8 1996
1.40 969.9 2055
31 30°9] 4% 1.40 mm= FHE ™ olu] 24z} 42 %<}
16.7 %2 =% 5717F < th

232 =0f X Ol2D 24 B}
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Table 5 Strain energy of system model with increased body
mounting stiffness

o Changed Strain energy (kJ)

°0) Stiffness Es 100 Es 150 Es 200
0 100 % 964.0 1974 3606
100 % 924.5 1912 3606

20 110 % 941.2 1988 3791
120 % 958.2 2058 3962

100 % 841.5 1815 3471

30 110 % 857.0 1887 3646
120 % 872.5 1956 3816

130 % 888.7 2024 3981
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