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In Hopkinson bar theory, stress, strain, and strain rate can be determined by analyzing the dimensions of the specimen.
When conducting Split-Hopkinson Pressure Bar (SHPB) experiments, the stress-strain curve is obtained by considering the
entire length and width of the specimen. However, in Split-Hopkinson Tensile Bar (SHTB) experiments, it is important to
only consider the regions where deformation occurs in order to accurately determine the dynamic material properties. This
study introduces a method for selecting the dimensions of the deformed region (Lp and Wp) in plate specimens for SHTB
experiments using Finite Element Analysis (FEA). The analysis involved varying the length and width of a 1 mm thick
SUS430 specimen, and the deformed region was determined using the proposed method. The stress-strain curves
obtained from this region were then compared with the input Cowper-Symonds model. The validity of the proposed
approach was confirmed, as the percentage error between them ranged from 2.54 to 6.62%.
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Fig. 4 Schematic of the plate specimen for SHTB

Table 1 Specification of the bars

Bar Length [mm] Diameter [mm)]
Incident bar 3,500 20
Transmitted bar 1,595 20
Inner Outer
Striker 400
22 30

Table 2 Material properties of SNCM439

Property Value

Density [kg/m®] 7,850
Young’s modulus [GPa] 196
Poisson’s ratio 0.3
Yield strength [MPa] 1550

Table 3 Material properties and Cowper-Symonds parameters of

SUS430
Property Value
Density [kg/m’] 7,800
Young’s modulus [GPa] 200
Poisson’s ratio 0.3
Yield strength [MPa] 345
C [MPa] 76.2653
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Fig. 5 Clamping pressure condition on grip of the bars
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Fig. 6 Comparison of stress-strain curves; with clamping pressure
and without clamping pressure
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Fig. 10 Comparison of Lg and 45 between SHPB and SHTB
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Fig. 12 Calculation of L, for plate specimen of SHTB
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Fig. 13 Comparison between the input Cowper-Symonds curve and
finite element analysis result. Ly and W; were used for the
calculation
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Fig. 15 Calculation of W}, for plate specimen of SHTB
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Table 4 Changes in Lp, Wp and e with variation in specimen’s L;

L;[mm] Lp [mm)] Wp [mm] e [%]
4 11.8 6.8 2.31
6 12.9 6.5 3.61
8 15.0 6.5 3.50
10 17.1 6.4 5.50
12 19.8 6.5 5.05

Table 5 Changes in Lp, Wp and e with variation in specimen’s W

Wi [mm] Lp [mm] Wp [mm] e [%]
4 12.1 6.8 3.99
5 12.7 6.5 4.20
6 12.9 6.5 3.61
7 13.1 6.4 3.64

Table 6 Changes in Lp, Wp and e with variation in strain rate

V [m/s] £ [s Lp[mm]  Wp[mm] e [%]
4 260 12.5 6.4 6.62
6 400 12.9 6.5 4.46
8 540 12.9 6.5 3.61
10 660 13.1 6.6 2.54

Table 7 Percentage error e between the specimen’s actual strain rate
and strain rate by SHTB method when ;=6 mm

L; [mm] 4 6 8 10 12
e [%] 13.62 0.87 14.25 9.94 3.59

Table 8 Percentage error e between the specimen’s actual strain rate
and strain rate by SHTB method when L; = 6 mm

W; [mm] 4 5 6 7
e [%] 10.29 11.18 0.87 21.17

H TE AP%ﬂb £:9] 4, 6, 8, 10 m/s.2 3}t zgm.h—
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Fig. 16 Comparison of the input Cowper-Symonds curves and FEA results for different gauge lengths. Ly and Wj were used for the FEA
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Fig. 17 Comparison of the input Cowper-Symonds curves and FEA results for different gauge widths. L, and W, were used for the FEA
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