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Influence of Heat Treatment and Laser Shock Processing on Impact
Toughness of 2Cr13 Martensite Stainless Steel

Feng Aixing Zhou Pengcheng Nie Guifeng Wang Junwei Han Zhenchun
Shi Fen Li Bin

(School of mechanical engineering, Jiangsu University, Zhenjiang., Jiangsu 212013, China)

Abstract The impact toughness, residual stress, metallographic organization and fracture morphology of 2Crl3
steel quenched temperature at 920 C ~ 970 C, tempering at 700 ‘C and laser shock processing (LSP) are
investigated by means of impact testing machine, X-ray diffraction, optical microscopy (OM), scanning electron
microscopy (SEM). The experimental results demonstrate that the impact toughness of 2Cr13 steel increases firstly,
but decreases afterwards as the temperature of quenching rises, particularly, the impact toughness of 2Cr13 steel
reaches the peak in the quenching temperature at 940 C , tempering at 700 ‘C and LSP. Under this condition, the
residual stress is a little higher than that of the other heat treatment,and the impact fracture of 2Cr13 steel is quasi-
cleavage and dimple.
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Fig. 2 Schematic diagram of testing points
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Table 1 Test results and data processing of residual

stress before and after LSP

Test results Test result
Heat treatment est resu est results

temperature /'C Test point without with
LSP /MPa LSP /MPa

1 89 —118

920+700 2 73 —176
3 120 —158

4 141 —158

940-+700 5 67 —195
6 129 —139

7 131 —154

970+700 8 82 —168
9 105 —135

(a) 920 C

(b)-940 °C
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Fig. 4 Optical micrographs of 2Cr13 martensite stainless steel precessed by heat treatment and LSP
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Fig.5 SEM micrographs of martensite stainless steel by heat treatment and LSP
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