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Fig. 1 Flow stress varied with temperature

at the strain rate of 0.001 s™!
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Fig. 2 Flow stress varied with temperature

at the strain rate of 0.1 s ™!
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Fig. 3 SEM fractorgraphy of DH36 steel at different temperatures



440 Jak 1 5 et i o33 %

(a) 203K (b) 453 K

© 523K ' () 653 K

B 4 ARERET DH36 #1483k 4 4 IR A
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Fig. 6 Comparison between unified constitutive model predictions and experimental results for DH36 steel
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Tensile plasticity flow characteristics of DH36 steel and

its constitutive relation”

Meng Wei-hua, Guo Wei-guo, Wang Jian-jun, Kong De-shuan
(School o f Aeronautics s Northwestern Polytechnical University ,
Xi’an 710072, Shaanxi, China)

Abstract: The tensile plasticity flow properties of high-strength structural steel DH36 were systemati-
cally studied at the temperature range from 293 to 800 K and the strain-rate range from 0. 001 to
0.1 s ! by using a quasi-static testing machine. And the high-strength structural steel DH36 under-
went the strain over 25%. Then, the microstructures of the DH36 samples were analyzed by applying
the scanning electron microscopy before and after deformation. The experimental results show that
the third-type dynamic strain-aging (SA) phenomenon disappears in the test temperature range at the
strain rates of 0. 001 and 0.1 s ', and the SA temperature rises with the increase of strain rate. And
the disappearance of the third-type dynamic (SA) phenomenon is relevant to the precipitation
strengthening of the alloy metals at grain boundaries and in grains. Finally, through systematically
analysing the test data, a uniform constitutive model including the third type SA effects was built for
DH36 steel. The results predicted by the built model are in agreement with the test data. It displays
the built model can well predicate the plastic flow stresses of DH36 steel in the wide ranges of temper-
atures and strain rates.

Key words: mechanics of explosion; constitutive model; dynamic strain aging; plastic flow; DH36

steel; tensile test
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