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Abstract

The forming limit diagram (FLD) is the most commonly used tool for evaluating of sheet metal formability in the
manufacturing field as well as the finite element analysis (FEA)-based design process. Determination of the forming limits
is considerably influenced by testing/measuring machines, techniques and conditions. These influences may cause a large
scatter in FLD from laboratory to laboratory. Scatter is especially true when the ‘position-dependent method’, as is specified
in most national and international standards, is used. In the current study a new ‘time-dependent method” is proposed, which
is to determine the forming limit strains more accurately and reasonably when producing a FLD from experimental data.
This method is based on continual strain measurement during the test. The results are compared to those from the existing

standardized methods.
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Table 1 Material properties of SGARC440 P
Yield Stress 379 MPa
Tensile Strength 474 MPa svo
Stiffness Coefficient, K 717 MPa e
Hardening Exponent, n 0.143 - - - - 200
R-value, R 0.934 >

Fig. 4 Strain measurement using speckle pattern
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Fig. 5 Comparison between two curve fitting methods
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