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1. Gas gun; 2. Strike bar; 3. Strain gage; 4. Incident bar; 5. Sample; 6. Transmitted bar;
7. Momentum trap bar; 8. Buffer; 9. Amplifier; 10. Computer
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Fig. 2 Schematic illustration of Hopkinson pressure bar system
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1. Outlet valve; 2. Inlet valve; 3. Back air chamber; 4. Front air chamber; 5. Strike bar; 6. Incident bar;

7. Reaction mass; 8. Heating furnace; 9. Sample; 10. Transmitted bar;
12. Driver; 13. Support; 14. Air pipe; 15. Plunger
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Fig. 4 High temperature Hopkinson bar with synchro assembly system
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(a) Polycrystal copper (b) Single crystal copper
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Fig. 6 Stress-strain curve of polycrystal copper and single crystal copper
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Determination of dynamic behavior of materials at elevated temperatures
and high strain rates using Hopkinson bar

LI Yu-long' . SUO Tao'. GUO Wei-guo'» HU Rui?. LI Jin-shan?., FU Heng-zhi’
(1. School of Aeronautics, Northwestern Polytechnical University ,
Xi’an 710072, Shaanxis China;
2. School of Materials Science and Engineering , Northwestern Polytechnical University ,
Xi’an 710072, Shaanxi, China )

Abstract: The Hopkinson bar technique with a furnace and a driving mechanism is utilized to deter-
mine the dynamic property of materials at elevated temperature and high strain rates. The specimen is
heated by a furnace independently. While the temperature in specimen reaches the desired tempera-
ture, a driving mechanism shifts the transmission bar and the specimen to contact the incident bar, so
that the transmission bar, the specimen and incident bar fully contact each other just before the stress
wave reaches the interface between incident bar and specimen. The dynamic properties of single crys-
tal copper and polycrystal copper at the temperature range from room temperature to 1 085 K are test-
ed. The results show that the flow stress of both materials decreases with increase of temperature,
and strain hardening rates at a temperature below 585 K are greater than that at the temperature above
585 K.

Key words: solid mechanics; flow stress; Hopkinson bar; high temperature; high strain rate; strain

hardening
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