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Technologies and Application Examples for Weight Reduction of Vehicle Frame
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Abstract

In order to achieve both collision safety and further weight reduction of the vehicle frame, it is
necessary to design in combination with fundamental technology considering high strength and
influence of thinning of steel sheet in terms of performance. In this report, two examinations of
lightweight body frames are introduced. The first is to reduce the weight when the foamed resin
material is used in combination with a front side member for the purpose of controlling out-of-plane
deformation due to compressive load. The second is about the weight reduction when the optimum
arrangement of the material strength and the steel sheet thickness is applied to a center pillar outer.
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Applicable materials and performance of each model

Model Base A Bl B2 B3 C
Inr 780 MPa 1180MPa 1180MPa 1180 MPa 1180MPa 1180MPa
Tensile strength/thickness /2.0mm /1.4mm /1.4mm /1.4mm /1.4mm /1.4mm
Otr 690 MPa 1180MPa 1180MPa 1180 MPa 1180MPa 1180MPa
Tensile strength/thickness /1.5mm /1.0mm /1.0mm /1.0mm /1.0mm /1.0mm
R/F 270 MPa 270 MPa
Tensile strength/thickness /0.5mm /0.5mm
. . Urethane foam Urethane foam Urethane foam
Resin material - - . . . -
*3 times type *3 times type *3 times type
. 507kN 507kN 522kN 522kN 520kN 517kN
Axial strength
(+0%) (+3%) (+3%) (+3%) (+2%)
Fully plastic bendi ¢ 15.1kNm 15.1kNm 15.4kNm 15.4kNm 15.8kNm 15.7kNm
astic bending momen
wyp £ (+0%) (+2%) (+2%) (+4%) (+4%)
. 3.4kg 23kg 3.7 kg 3.0kg 2.6kg 2.4kg
Weight
(—32%) (+11%) (—10%) (—25%) (—29%)
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Out-of-plane load evaluation model
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Relationship between axial force and out-of-plane force

Condition 1 2 3 4
Yield stress 600MPa | 600MPa | 1200MPa | 600 MPa
Thickness 1.0mm 0.5mm 1.0mm 1.0mm
Elastic modulus 206GPa | 206GPa | 206GPa | 206GPa
Poisson’s ratio 0.3 0.3 0.3 0.3
Initial deflection 0.1 mm 0.l mm 0.1mm 0.5mm
Fz/Fx 1/240 1/60 1/170 1/50
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Material properties of foamed resin

Foaming resin Density C01.npresswe
elastic modulus
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5 times type 250kg/m? 120 MPa
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Vibrational absorption type 380kg/m? 0.9MPa
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Placement of tensile strength and thickness in each
models

Tensile
strength/ | Modell | Model II | Model III | Model IV | Model V
Thickness

1.5GPa | 1.5GPa | 2.0GPa | 1.5GPa | 2.0GPa

A /1.6mm | 22.8mm | /2.6mm | /3.2mm | /2.6mm
B 1.5GPa | 1.5GPa | 2.0GPa | 1.5GPa | 2.0GPa

/1.6mm | 22.8mm | /2.6mm | /22mm | /2.0mm
c 590MPa | 590MPa | 590MPa | 980 MPa | 980 MPa

/1.6mm | 22.8mm | /2.6mm | /1.4mm | /1.4mm
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