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Limits Considering the Deformation Characteristics of Tailor Rolled
Blank during Hot Stamping
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Abstract
The current study aims to predict the forming limits considering the deformation characteristics of tailor rolled
blank(TRB) during hot stamping. The formability of TRB is affected by the TRB line orientation because elongations
change due to the intrinsic geometry within the sheet. To evaluate the forming limits, Nakazima tests were conducted at
elevated temperatures with different TRB line orientations. Forming limit diagrams(FLD) of TRB can be predicted by an
interpolating equation based on the Nakazima test. Predicted FLDs were used in FE-simulations of a rectangular drawing.
The predicted limit drawing height was compared with experimental results. The simulation results show good agreement

with the experimental ones with an error range of 3%.
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Table 1 The Conditions of FE-Simulation

Conditions Values
Young’s modulus (GPa) 100
Poisson ratio 03
Thermal conductivity 32
(W/m-K)
Friction coefficient (1) 0.4[8]

Material model

Cowper-Symond’s [8]

Convective heat transfer
coefficient (W/m?-K)

20

Convective heat transfer
coefficient (W/m?-K)

As fuction of pressure [9]

Forming speed (mm/s) 20
Blank thickness ratio 1.43(1.5mm/1.05mm)
Balnk heating temp. (C) 900
Transfer time (sec) 7
Holding time (sec) 3
|__—Die

Vpunch = 20mm/s

|_—Specimen

| __—Holder

| _—Punch

Symmetry plane

Fig. 6 FE-model of TRB hot stamping rectangular

drawing
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