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Fig. 2 Pictures of specimen before loading, before fracture and after fracture
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Fig. 3 Two gauge lengths in tests Fig. 4 True stress-strain curves with two gauge lengths
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Tab.1 Fit parameters of true stress-strain curves

Y A/MPa B/MPa n 147 24 ] A
Pl 1 1034 1146 0.54 0.07
FREE 2 1025 1013 0.51 0.10
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Fig.5 Finite element model of quasi-static

tensile test simulations
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Fig. 6 Axial true strain distribution of parallel Fig. 7 True stress-strain curve of finite
section of specimen before fracture element simulation
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Fig. 8 Axial true strain distribution of parallel section of standard specimen before fracture
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Fig. 9 Axial true strain distribution of parallel section of standard specimen after necking
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Fig. 10 Axial true strain distribution of parallel section of specimen after necking
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Fig. 11 True strain-time curves of specimen mark points
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Fig. 12 True stress-strain curves of seven materials
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Tab. 3 Corrected gauge lengths of short dumbbell

plate specimen of materials above B
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On the gauge length correction for short dumbbell sheet specimen

in quasi-static tensile experiment of metallic materials

LIU Sai', XIAO Kai', SU Ling', WANG Yue', LV Zhen-hua®
(1. Research and Development Center, China Academy of Launch Vehicle Technology, Beijing 100076, China;

2. Department of Automotive Engineering, Tsinghua University, Beijing 100084, China)

Abstract: In order to accurately obtain the stress-strain curve of the short dumbbell sheet specimen in
quasi-static tensile experiment of metallic materials, taking the quasi-static tensile experiment of short
dumbbell sheet specimen of a certain steel as an example, adopting finite element simulation analysis
method, the difference of stress-strain curves under different experimental gauge length condition and
its causes were analyzed. Relations among the gauge length correction distance of short dumbbell
sheet specimen, the type of material and the specimen thickness were studied. A method for
correcting the gauge length of short dumbbell sheet specimen is proposed in this paper. Study results
show that the strain distribution of short dumbbell sheet metal specimen is nonuniform, which is
caused by specimen boundary effect, not by the necking instability. Gauge length modified equation
proposed in this paper can be applied to most short dumbbell sheet metal specimen with different
thicknesses. Stress-strain curves of short dumbbell sheet metal specimen can be accurately obtained by
using the experimental gauge length determined by the calibration equation.

Keywords: tensile experiment; metallic material; dumbbell sheet specimen; gauge length correction;

finite element simulation; boundary effect



