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FEATURE : New Materials and Technologies for Automobile Bodies
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Light Weight Vehicle Side Structures Made by Roll-forming Ultra High

Strength Steels
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Roll-forming technologies for ultra high strength steels are one of the most effective ways to decrease
automobile body weight and improve vehicle crash performance. In this study, a new vehicle side structure,
that satisfies 1IHS impact test criteria, was developed by using roll-forming technologies that do not require
the conventional stamping process. From a CAE estimation of the side structure module, the newly
developed structures are lighter and perform better under crash conditions than conventional manufactured

structures.
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Fig. 1 Schematic illustration and rating of IIHS side impact crash
test
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Fig. 2 BIW of reference vehicle
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Fig. 3 Total elongation vs. tensile strength for various steel sheets
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Table 1 Mechanical properties of steels

Grade Ys Ts TE o OB EOe [0
0 MPal (O MPalD| O OO F E, n
TS270 IF 192 308 48 585.3 | 0.0153 | 0.270
TS440 | CMn 334 443 37 7159 | 0.0197 | 0.190
TS590 DP 480 605 28 922.2 | 0.0112 | 0.146
TS780 DP 529 827 20 1,262.4 | 0.0017 | 0.137
TS980 DP 724 1,009 15 1,403.4 | 0.0007 | 0.093
TS1,270| DP 1,150 | 1,271 8 1,490.5 | 0.0019 | 0.040
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Fig. 4 Structural ideas about center-pillar
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Cutting position for model
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Fig. 5 CAE model of center-pillar
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Fig. 6 Maximum moment vs. mass(weight) of center-pillar
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Fig. 7 Maximum moment after pipe cutting on HP section
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Fig. 8 Examples of structural ideas about floor cross member
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Fig. 9 Maximum force vs. mass(weight) of floor cross member
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Fig.10 Maximum moment vs. mass(weight) of side sill
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Fig.11 Best solutions of BIW side structure from the unit simulations
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I1HS barrier model
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Fig.12 Deformation of developed side structure module
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Fig.13 Center-pillar deformation and rating result of 11HS side impact

crash test
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Table 2 Mass (weight) reduction of developed side structure module

Module mass(weight)
(kg/vehicle)

Reference vehicle

(HSSO stamped parts) 611
Developed side structure 26.7
(UHSSO rollformed parts) '
results 0 144
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Photo 1 Center-pillar collapse test device and deformation of
center-pillar after the test
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Fig.14 Force-displacement curves on center-pillar collapse test
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Photo 2 Side sill collapse test device and deformation of side sill
after test
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Fig.15 Force-displacement curves on side sill collapse test
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