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Tab.1 Geometry parameters of top-hat structures for dynamic impact (unit; mm)
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Fig.1 Geometry dimensions ofenergy-absorbed specimen with the single top-hat for impact test

(a) top view; (b) cross section shape (side view)
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Tab. 2 Combinations of single top-hat TWB columns for impact tests

No. Description Material Thickness
Case 1 Same grade and different thickness DP590/DP590 1. 0omm/1. 5mm
Case 2 Different grade and same thickness DP590/DP780 1. 5mm/1. 5mm
Case 3 Different grade and different thickness DP590/DP780 1. 0mm/1. 5mm
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Fig. 3 Photographs of experimental set-up of the crashing system and the TWB specimen
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Fig. 6 Final deformation mode of combination 1 (the same material and different thickness)
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Fig. 7 Final deformation mode of combination 2 (different material and the same thickness)
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Fig. 8 Final deformation mode of combination 3 (different material and different thickness)
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Fig. 9 Relationship of acceleration and time of the first type of TWB specimens

under different initial impact velocities
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Fig. 10 Relationship of acceleration and time of the second type of TWB specimens

under different initial impact velocities
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Fig. 11 Relationship of acceleration and time of the third type of TWB specimens under

different initial impact velocities
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Tab. 3 Comparisons of peak acceleration values for different tailor welded

combinations under different initial velocities(unit:g)

Combination 1 Combination 2 Combination 3

Initial velocity=30km/h
1-1 1-2 1-3 2-1 2-2 2-3 3-1 3-2 3-3

32.68 27.98 32.81 34.63 33.13 30.78 36.83 37.28  36.08

Initial velocity=40km/h

1-1 1-2 1-3 2-1 2-2 2-3 3-1 3-2 3-3

30.28  32.78 - 35.20  35.71 34.08  42.96  35.61  44.80
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Fig. 12 Relationship of F... and F,., of single top-hat TWB structures with

different material and thickness combinations
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Experimental Study of Collapse Characteristics of Tailor-Welded
Blank Structure Subjected to Dynamic Axial Impact Load

XU Feng-xiang'*’
(1. Hubei Joint Center of Automotive Parts, Wuhan University of Technology, Wuhan 430070, Hubei, China; 2. Hubei Key Laboratory
of Modern Automotive Parts Technology, Wuhan University of Technology, Wuhan 430070, Hubei, China)

Abstract: Tailor-welded blank (TWB) structure has become a vehicle body light-weight structure with
excellent performance due to its flexible configuration advantage. At present, there is no experimental
study of TWDB energy absorption characteristics in published literatures. So, a comparative
experimental study about the dynamic deformation and energy absorption characteristics of TWB
assembly specimen subjected to axial impact load was carried out by using three different combinations
of single hat type tailor welded structure with the same size, its results are presented in this paper.
The dynamic collapse results show that the differences of both material and thickness lead to different
impact acceleration curve forms, i. e. , ascending type, steady type and descending type, respectively.
Dynamic deformation and acceleration results indicate that if both material and thickness of front and
rear end parts are designed reasonably, there will be an ideal front longitudinal fold deformation. The
comparison of different performance parameters indicate that the load size is related to the material and
thickness combination of TWB and to the existence of soldering seam. The load efficiency has reached
more than 50%. A more stable load displacement curve can be obtained by match combination form of
TWB, which makes the compression deformation more smoothly and the energy absorption more
fully. Collision model and parameters indicate that TWB structure can be as a more flexible front
longitudinal beam energy absorbing structure, can provide effective design guidance for engineers and
provide direct basis for TWB wider application.

Keywords: hign-strength steel; thin-walled tube; tailor-welded blanks; crashworthiness; experimental

study



