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Fig.1 The schematic diagram of indirect bar-bar impact tensile apparatus
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Fig.2 (a) Schematic diagram of impact tensile apparatus structure, (b) Impact tensile testing apparatus
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Fig.3 (a) Schematic diagram of apparatus for power produce apparatus,

(b) Schematic diagram of apparatus for stress wave produce apparatus, (c) the connection between specimen
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Fig. 4 (a) 2A12T4 aluminum alloy specimen and its dimension, (b) figure of specimen fracture
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Fig. 5 (a) Incidence wave, reflect wave and transmitted Fig.5 (b) Strain rate-time curve calculated

wave which tested in the experiment from experiment
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Fig.5 (c) Strain -stress curve calculated form experiment Fig. 6 Stress-strain curve of 2A12T4 material
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Tab.1 Material parameter for numerical simulation
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Fig. 7 Meshing of model Fig.8 Scheme of load act on the incidence bar
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Tab. 2 The stress component of specimen mid-section when the specimen under max force(MPa)
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The Development and Testing Research of
Impact Tensile Testing Apparatus

ZOU Guang-ping', CHANG Zhong-liang', WANG Dan', DONG Dan-dan®, WANG Xin-zheng®
(1. College of Aerospace and Civil Engineering, Harbin Engineering University, Harbin 150001, China;
2. College of Shipbuilding Engineering, Harbin Engineering University, Harbin 150001, China;
3. Northwest Institute of Nuclear Technology, Xi’an 150001, China)

Abstract; Since the technology applied in material dynamic experiment is more complicated than that in
quasi-static mechanical experiment, so, in order to meet the demands of simulating the process of
impact loading at different speeds, the design of experimental device becomes one of the key
problems. Especially for the tests of material dynamic tensile properties, there is no uniform standard
for impact tensile device. This paper presents a set of double air chamber indirect bar-bar impact
tensile testing apparatus designed based on one-dimensional elastic stress wave principle. The device
adopts a symmetrical arrangement of double air chamber, at the same time, its gas route conversion is
realized by a gas converter, which overcome the shortcomings of complex structure, strict sealing
demanding existed in current pneumatic impact tensile equipment. The impact tensile properties of
2A12T4 aluminum specimen were tested by this apparatus, and numerical simulation was used for
analyzing the stress wave propagation effect in bar system and specimen. The demonstration of design
reasonability and experiment reliability of this impact tensile test device is achieved by experimental
measurement and numerical analysis.

Keywords: impact tensile; split Hopkinson tensile bar; one-dimensional stress wave; double air

chamber; numerical simulation



