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Effect of Explosion Shock Waves on the Oscilloscopic Impact Properties
of 16MnR Steel

GUAN Jian-jun' , CHEN Huai-ning' , WANG Yan-yan', ZHAO Xiu-bai’
(1. Institute of Metal Research, Chinese Academy of Sciences, Shenyang 110016, China;
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Abstract: Oscilloscopic impact properties of 16MnR steel plates treated by single-side or double-side

explosion shock waves were studied and compared with untreated ones. Single-side explosion treatment could

improve the total impact energy (E,), especially, crack initiation energy (E;) of 16 MnR steel at 0—20 ‘C and crack

growth energy (E,) at — 20 to—40 °C, but has little effect on the ratio of E,/E,. The double-side explosion

treatment decrease all kinds of impact energy. These phenomena have been proved by the characteristics from SEM

fractographs.
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Fig.1 P-t curves and F-t curves of single-side impact wave treated test plates at different temperatures
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Tab.1 Impact energy of test samples under three conditions

20 C KK 117.58 47.83  69.75 0.59
BT KE  118.15  52.33 65. 82 0.56
WEEEKE  113.58  44.33  69.25 0.61

0°C KB IE 64.01 33.50 30.51 0.48
MR 70.16 38. 40 31.76 0.45
W RYE  34.57 13.77 20. 8 0. 60

—20C KB E 14.03 1. 67 12. 36 0.88
HEEE  22.51 1.93 20.58 0.91

WHEESE  7.03 0. 90 6.13 0.87
—40 °C  REEE 4.69 0. 60 4.09 0. 87
MR 7.94 1. 60 6.34 0. 80
WHEESE 427 0.73 3.54 0.83
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Fig.2 Fractographs of impact specimens under different conditions (a) untreated (0 C) (b) single-side explosion (0 C)
(c) double-side explosion (0 C) (d) untreated (—20 C) (e) single-side explosion (—20 C) (f) double-side explosion (—20 C)
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