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Analysis of Impact Characteristics of Bonded Dissimilar Materials for Center Pillar
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Abstract: This study was carried out to analyze the dynamic characteristics of laser tailor-welded blanks (TWBs)
made of dissimilar materials. The analysis was performed using Hyper Works 10.0 with Solver LS-DYNA v.971.
2D-Shell was used as the modeling element, and the number of elements and nodes was 35,641 and 36,561,
respectively. The impact speed was 10 km/h. To analyze the impact characteristics according to the height of the
weld line for the upper and lower parts of the center pillar, the length of the lower part was set as 300 and 400
mm. When the lower part was made of SPFC980 steel with a length of 300 mm, the deformation was the smallest
and the absorbed energy of the impact force was the largest. On based the lower part of center pillar, the position
of TWB shows the shorter and the better value. In other words, the performance depended on the proportion of the
upper part made of high-strength SABC1470 steel. A lower part made of SPFH590 steel showed large deformation.
In contrast, a lower part made of SPFC980 steel showed significantly lesser deformation. Therefore, the impact
performance of a lower part made of SPFC980 steel with a length of 300 mm showed the best analysis result.
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Fig. 1 The side collapse of center pillar. (a) dissimilar
material, (b) same material, (c) outline of center
pillar bonded with the dissimilar materials
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Table 1 Mechanical properties

Properties Yield Tensile Elonglation
- strength strength %)
Materials (MPa) (MPa) 0
SABC1470 996 1470 6
SPFH590 522 626 26
SPFC980 726 1128 13

Table 2 Chemical composition (wt.%)

X ;ompositions .
C Si |{Mn| P S Cr B

Materials

SABC1470 | 0.21 | 0.26 |1.27]0.017|0.003 | 0.22 [0.0028

SPFH590 0.15{0.16 |1.38]0.017|0.004 | - -

SPFC980 |0.086|0.20 [3.09]0.024|0.002| - -
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Table 3 TWB position and materials of upper and

lower

Case 1 | Case 2 Case 3 Case 4
TWB 300 mm | 400 mm | 300 mm | 400mm
position
Upper SABC SABC SABC SABC
material 1470 1470 1470 1470
Lower SPFH SPFH SPFC SPFC
material 590 590 980 980

MDB weight = 13.4 kN

v=10 km/h

Fig. 2 Analysis model
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Table 4 Results of impact test

Case 1 | Case 2 | Case 3 | Case 4
Disp. (mm) | 101.5 101.2 85.9 86.0
Impact
4. 2 100.1 105.4
force(kN) 94.3 97 00 05
Impact 3835 | 3856 | 4224 | 4179
energy(J)

Fig. 3 TWB and impact position for analysis
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Fig. 4 Relationship of displacement and time for
four cases of impact test
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Fig. 5 Relationship of impact force and time for
four cases of impact test
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Fig. 6 Relationship of impact energy and time for
four cases of impact test
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Fig. 7 Deformation behavior of before-and-after of
the outside for impact force. (a) Before, (b)
After
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Fig. 8 Deformation behavior of before-and-after of
the inside for impact force. (a) Before, (b)
After
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Fig. 9 Deformation behavior of before-and-after of
the side for impact force. (a) Before, (b)
After
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