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B-pillar Load Transfer Mechanism in Side Collision
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Based on side collision testing that the Insurance
Institute for Highway Safety in the United States
has been conducting, a technology was created that
can reduce the amount of B-pillar deformation and
also generate a high load. In a side collision, it is
necessary for the greater part of the load received
from the barrier to be supported by the bending of
the B-pillar. This was addressed by creating a new
load path in the B-pillar. The new load path is able
to support the lateral load input from the barrier as
an axial load in a downward direction in the vehicle
body. This increases the load from the initial time of
collision and reduces bending deformation. A load
transfer mechanism in the B-pillar cross-section was
added for the axial load and this was realized by a
load path to the side sill. The structure of the load
transfer mechanism was decided through theoretical
calculation and simulation. A prototype was fabricated
with a load transfer mechanism in a mass-produced
B-pillar. Drop tests with the prototype proved that the
load generated on the B-pillar was doubled so that the
amount of deformation could be reduced to one-fifth.
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Table 1 Numerical values used to derive targets
Variable Value Variable Value Variable Value
P 140kPa | Ay |2.8x105mm?| K, 1.3
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Prdba 325 kPa Anaps |14 x105mm?|  Mgp 1500 kg
Praba 325 kPa Anmaba |14 x 105 mm2 v, 60 km/h
Prdbs 1100 kPa Anass |5.0 x 104 mm2|  Kgp 2.5 KN/mm
Kor 2.0 kN/mm
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Table 2 Parameter used for investigation of different 6
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Table 3 Parameters used for investigation of impact
point and S/Part thickness

Parameters Former New
0 60 deg
CcL 20 mm
AylAz 0.33 0.49

0.5mm, 1.0 mm, 1.5 mm,
S/Part thickness t 2.0 mm, 2.5 mm, 3.0 mm,
3.5 mm, 4.0 mm

0.5 mm, 1.0 mm, 1.5 mm,
2.0 mm, 2.5 mm

FHRTHRIN L Fp OEBMEE KT, Fep O H AR IZEE
L7z& 2D F,o OfEIZ, #Hf ITHS MDB i3 119 kN(t=1.5
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AL b h—iK L .

Ih&DBYE T —OMELAEFEOHIE % EKT 5 72
B»OEMIEH ITHS MDB Tt = 1.5 mm BLE, €3k ITHS
MDB Tt=4.0 mm M iz 3.
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Fig. 17 Overview of load transfer mechanism
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Table 4 Drop test conditions

Test 01 Test 02 Test 03
Barrier New IIHS MDB
Energy 24 kJ
0 60 deg
CL 20 mm
S/Part material - STKM13C | STKM13C
S/Part thickness - 0.6 mm 1.4 mm
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Fig. 19 Comparison of Force-Stroke curve with
conventional and new structure
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Fig. 20 Comparison of deformation modes of L/Part
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Fig. 23 Comparison of energy absorption with
conventional and new structure
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