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Influence of strain rate on properties for low alloy high strength steel
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Abstract: For low alloy high strength steel H300LA, the mechanical properties were tested by hydraulic servo high-speed tensile testing
machine at strain rates of 0. 001, 0.1, 1, 10, 100, 200, 500 and 1000 s™", and the yield strength, tensile strength and elongation under
different strain rates were obtained. Then, the fracture absorption energy under different strain rates was calculated by integral mechanical
curve, and the influence laws of strain rate on material properties were analyzed. Furthermore, the fracture morphology and change law of
the test specimens under different strain rates were analyzed by scanning electron microscopy, and the fracture characteristics of the mate-
rial were analyzed. The results show that the tensile strength and elongation of low alloy high strength steel H300LA are positively correla-
ted with strain rate, and have obvious strain rate sensitivity. The fracture absorption energy increases with the increasing of strain rate,
and the fracture morphology is dimple. As the strain rate increases, the number and the size of dimples increase.
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Fig. 1  Microstructure of low alloy high strength steel H300LA
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Fig. 2 Engineering stress-engineering strain curves of static stretching
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Table 1 Mechanical property parameters at three directions

Ty T L
MPa MPa

0° 331.1 439. 8 31.86

45° 345. 8 440. 5 29. 80

90° 354. 1 440. 1 34.29
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Fig.3  Engineering stress-engineering strain curves under different strain rates
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Fig. 4 Variation curves of strength (a) and elongation (b) under different strain rates
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Fig. 5 Fracture absorption energy under different strain rates
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Fig. 6 SEM results of sample fracture under different strain rates

(a) 1s™", low power  (b) 1s™", high power

(f) 100 s7", high power  (g) 500 s™", low power
gh p

3.0
251
g [2]
had
®20f
®
&
1.5
Lo s (3]

0 200 400 600 800 1000
BLAE R /57!

B 7 B RoT S A AR R i 2k

Fig. 7 Relationship curve between dimple size and strain rate
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Fig. 8 Fracture morphologies at strain rate of 500 s™'
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