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The formability of high strength steel plate applied TRB for stamping
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Abstract Recently, research on lightweight automobiles is increasing continuously to respond to the high safety
standards and environmental regulations. The application of high strength steel is one of the effective methods for
developing lightweight car bodies. A TWB (Tailor Welded Blank) is major method that allows partial high strength
with light weighting using a multi-thickness and multi-material welded blank. On the other hand, additional welding
process is required to prepare the blank and quality control for the welding process also required. To secure this point,
the TRB (Tailor Rolled Blank) method was suggested. In the TRB method, the thickness of sheet is controlled by
the rolling presses and the production efficiency is much higher than welding in TWB methods. In this study, the
formability of high strength TRB steel plate was analyzed to examine the rolling effect of the blank. The formability
of the specimen was tested using 0.8 and 1 mm thick steel sheets for the TRB plate. The strain was analyzed by
the digital image sensing of grid markings on the specimen and the forming limit diagram was calculated. An Erichsen
test for the 0.8 and 1 mm thick TRB specimens was carried out and the formability was investigated by comparing
with FE analysis.
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Table 1. Chemical composition of HC420LA(wt.%)

Al Ti Mn Nb
>0.015 <0.15 <1.6 <0.09
Si P S C
<0.5 <0.025 <0.025 <0.1
Rolling Direction
| I

. 0.8 mm
1T mm 1T mm

Thickness (mm)

1.04 1.04 1.04 0.8 1 0.8 1

0.93 0.8

1001 1100 200 100

1360
Width (mm)

Fig. 1. Thickness of TRB(HC420LA) plate

100l 100l 1 100

Fig. 2. Shape of Nakazima specimens
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Fig. 3. FE-model of deep drawing

Table 2. Conditions of FE-Simulation for formability

Conditions Valucs
24(PIECEWISE_
*MAT_CARD LINEAR_PLASTICITY)
20(RIGID)
*CONTACT FORMING_ONE_WAY_

SURFACE_TO_SURFACE

Young’s modulus (GPa) 207
Poisson’s ratio 0.28
Yield stress (MPa) 365.65
Friction coefficient (1) 1.97
Nodes number 7305
Element number 6962
Punch Speed (mm/min) 50
Blank holder force (Ton) 30
23 DRSS 2 Y shA
AF] afRlEFs A Dol AAE, 24
2 AF AR JFS Honz TRB 4P 4
5 o] &3 WA A AFA P HuE F et

186

Fig. 4. Setting condition of modal test

Table 3. Conditions of FE-Simulation for modal

analysis
Conditions Values
24(PIECEWISE
* ARD ‘.
MAT_C LINEAR_PLASTICITY)
FORMING ONE WAY
* _ONE_ _
CONTACT SURFACE TO SURFACE
Young’s modulus (GPa) 207
Poisson’s ratio 0.28
Yield stress (MPa) 365.65
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Table 4. Result of natural frequency analysis

Mode Simulation |y 1 [z | Test 2 [Hz]
[Hz]

1 105.452 107.5 106.3

2 168.027 161.9 161.9

3 202.894 206.3 -

4 240.378 2325 231.9

5 244.418 - 2463

6 371.115 - 3713

7 443.906 436.9 448.8

Mode Test average Error [Hz] Error factor[%)]
[Hz]

1 106.9 1.448 1.37

2 161.9 6.127 3.65

3 206.3 3.406 1.68

4 2322 8.178 3.40

5 2463 1.882 0.77

6 3713 0.185 0.05

7 442.85 1.056 0.24
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