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Fig.1 SHPB system diagram
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Tab. 1 Test results at different pressures

AR ST /mm

ISR
o N T 53 = JE 45 i
0. 17MPa Ji b 4. 62 4.56 0.06
K 4. 62 4. 60 0.02
0. 35MPa Ji b 4.59 4,32 0. 27
K 4,62 4.52 0.10
0. 50MPa Ji b 4.61 4,17 0.44
PR 4. 62 4. 40 0.22
0. 60MPa SRR 4. 60 4.01 0.59
K 4. 62 4.28 0.34
0. 70MPa Ji b 4.61 3.87 0.74
K 4,61 4,14 0. 47
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Fig. 2 Stress-strain relation
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Fig. 3 Stress-strain relation at the same pressure
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Fig. 4 Stress-strain relation at the same strain rate
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Fig.5 Relation between strain rate and yield strength
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Experimental study on dynamic mechanical properties
of gun steel materials after plasma quenching

LUO Tian-fang, CHEN Rong-gang, WU Bin
(Department of Mechanical Engineering, Army Artillery Air Defense Academy, Hefei 230031, China)

Abstract: In order to improve the dynamic mechanical properties of gun steel materials under high
impact, plasma quenching technology is used for surface treatment. The comparison of the original
gun steel materials with the plasma quenched materials is carried out by the split Hopkinson pressure
bar (SHPB) system. The length compression of two samples before and after the tests and the
dynamic stress-strain curves of the two samples under different strain rates are compared. The results
show that the stress-strain relationship and yield strength of two samples have different degrees of
strengthening effect with the increase of strain rate, implying a certain strain rate sensitivity. Both
samples have certain plastic deformations in the longitudinal direction under the same air pressure, but
the compression amount of the quenched sample is significantly smaller than that of the original
sample. When the pressure is the same, the impact resistance of the sample after plasma quenching is
significantly improved, which can be characterized by the decrease of strain and strain rate, and the
increase of yield strength and ultimate strength.

Keywords: gun steel; plasma quenching; Split hopkinson pressure bar (SHPB) ; impact



