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Effect of Quenching and Tempering Treatment on Strueture and
Mechanical Properties of 22MnCrNiMo Steel Flash Weld Zone

Li Zhongyu ,Wang Xiaoguo,Dai Yibo,Zhang Yan and Guo Yuhang .
(School of materials science and Engineering, Jiangsu University of Science and Technology , Zhenjiang 212003 )

Abstract In order to study the effect of quenching and tempering treatment on the mechanical property of Réds
(22MnCrNiMo) mooring chain steel flash weld zone, the double quenching is carried out at 880 ~960 °C to difine optimum
quenching temperature ;by changing the tempering temperature (560 ~640 °C) ,and the holding time 20 ~40 min, the effect
of tempering temperature and holding time on the mechanical property of steel is studied. The results show that with quench-
ing and tempering treatment,all the fracture surfaces in the weld area are ductile fracture with high strength and good plas-
ticity. Especially after 920 °C 30 min + 920 °C 30 min quenching + 600 °C 30 min tempering treatment ,the weld zone of
steel has higher sirength and best plasticity, the strength of steel is 1 071 MPa,the elongation is 17% ,and the comprehen-
sive performance reaches the optimal.
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Table 1 Grade and performance of mooring chain
HRGR  EM MER _ -20CHEI

R gme %% mE  pm Wk PO
R4 860 12 50 50 36 0.92
R4s 960 12 50 56 40 0.92
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Table 2 Chemical composition of 22MnCrNiMo steel’ %
C Si Mn P S Cr Ni Cu Al Mo Nb

0.24~0.30 0.15~0.30 1.2~1.6 =<0.025 =<0. 025

0.8~1.3 0.7~1.3

<0.2 0.02~0.05 0.4~0.8 0.02~0.06
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Fig.1 Microstructures of 22MnCrNiMo steel weld zone queched and tempered :queched at (a) 880 C +880 °C,(b) 920 °C +920
C,(c) 940 C +940 °C,(d) 960 C +960 °C and tempered at 600 °C for 30 min
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Table 3 Effect of double quenched tempereture on mechanical properties of weld seam zone of 22MnCrNiMo steel tempered

at 600 °C for 30 min

Bk [l :k/C HRC PR TR R 3ER R o E ik 2]
( x30min) ( x30min) EEA R,/MPa Ry, »/MPa As/% #2/% An/Y
880 + 880 31 1032 983 15.41 59.57 100
900 +900 32 1052 984 16.91 65.82 104
920 +920 600 34 1071 1021 17.00 66. 60 108
940 +940 33 1057 1014 16.76 65.65 118
960 +960 32 1087 1028 17.56 65.69 124
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Table 4 Mechanical properties of 22MnCrNiMo steel weld seam zone quenched and tempered

2P hsREE BRRE FEfh Wi
KEEE/C
FEKIREL BE/T B /mn | RCBEME R_/MPa Ry ,/MPa A/% = 72/%
2 38 1172 133 1311 59.36
560 10 37 1148 1123 14.59 60. 15
40 36 1123 1077 14.92 62.55
20 35 1135 1086 14.36 62.38
580 30 34 1120 1073 15.76 64.32
40 3 1080 1028 16.70 65. 64
2 35 1089 1043 15.85 64.56
920 +920 600 30 34 1071 1021 17.00 66.60
40 34 1050 996 17.06 65.58
20 33 1090 1045 14.86 62. 14
620 10 32 1061 1010 15.72 64.83
40 31 999 948 16.93 65.36
2 32 1017 978 17.63 66.09
640 30 31 988 937 18.62 69. 13
40 2 955 899 19.35 69. 69
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Fig.2 Tensile fracture morphology of original state of 22MnCrNiMo steel weld seam
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Fig.3 Macroscopic and microscopic SEM morphology of 22MnCrNiMo steel weld seam tensile frecture ; queched at 920 °C +920 C +
tempered at 600 C x30 min: (a) (b) (c) ;queched at 920 C +920 °C + tempered at 600 °C 20 min;(d) (e) (f)
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