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Abstract

TRB(Tailor Rolled Blank) is an emerging manufacturing technology by which engineers are able to change blank
thickness continuously within a sheet metal. TRB door inner panels with required larger thicknesses can be used to
support localized high loads. In this study, the aluminum alloy 5J32 TRB sheet is used for a door inner panel application.
The TRB material properties were varied by using three heat treatment conditions. In order to predict the failure of the
aluminum TRB during simulation, the forming limit diagram, which is used in sheet metal forming analysis to determine
the criterion for failure, was investigated. Full-field photogrammetric measurement of the TRB deformation was
performed with an ARAMIS 3D system. A FE model of the door inner panel was created using Autoform software. The
material properties obtained from the tensile tests were used in the numerical model to simulate the door inner of AA 5J32
for each heat treatment condition. After finite element analysis for the evaluation of formability, a prototype front door
panel was manufactured using a hydraulic press.

Key Words : Tailor Rolled Blank, Door Inner Panel, Sheet Metal Forming, Light-weight, Limit Dome Height, Finite
Element Analysis
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Fig. 1 Range of automotive body parts made of Tailor Rolled Blank (Source: Mubea)
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|Aluminum 5432 | 2.0mm '[ 1.1mm |

(a) TRB Condition of Door inner panel
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(b) Thickness transition of door inner TRB
Fig. 3 Process of AA 5332 TRB door inner panel
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Fig. 4 Result of tensile test for AA5J32 TRB

Table 1 Heat treatment conditions for AA5J32 TRB

- Heat Treatment
Conditions
T4-1 T4-2 T4-3
Solutionizing Temperature | 400C | 450C | 500C
Solutionizing Time 120sec
Cooling Condition Water Quenching
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(a) Forming limit diagram detail for heat treatment conditions (b) Fracture location of TRB

Fig. 5 Results of limiting dome height test and ARAMIS-analysis for AA5J32 TRB

Fig. 6 Model of TRB door inner panel

Upper Die
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Fig. 7 Explosion view of door inner panel stamping
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(a) Results of numerical analysis for initial model
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(b) Sample of the preform panel for 1% tryout

Fig. 8 Formability analysis of initial model
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(a) Results of numerical analysis for modified model

(b) Sample of the preform panel for 2" tryout

Fig. 9 Formability analysis of modified model
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Fig.10 Example of final formed part
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