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B E T AREKGREX 22MnCrNiMo FIAHEH ( Rds) (NEIREE R AR S HERBARL M M, FATE
TR TR (KI) LG5 A T PR 7= iR B R ARAR &, 1 JGR BE K 920°C . (1] & i & 300,400,500,
600 °C, B [&] 4 30 min, 4553, FA B KGR BEF S, PR 1 BT FE MK, 5 3R 600 °C [] KB, J51 48 X 48 3 5] 'k 2% (G
PR JREE X PLRIsE A A1 071 MPa, Ji R58 FE K71 021 MPa, BE{1583K 17% , Wi T WL 4628 Hy 66. 60% , I FE 4% (X 58
FEFEIHEAR S R B A -
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Effect of Different Tempering Temperature on Mechanical and
Properties of 22MnCrNiMo Mooring Chain Steel Weld Zone

Ji Feng' ,Li Zhongyu®, Wang Xiaoguo®, Dai Yibo®, Zhang Yan® and Guo Yuhang®
(1 Jiangsu Aida Tong Material Technolgy Co, Zhenjiang 212003 ;
2 School of Materials Science and Engineering, Jiangsu University of Science and Technology, Zhenjiang 212003 )

Abstract In order to study the effect of different tempering temperature on microstructure and properties of ( Rds)
22MnCrNiMo mooring chain steel flash weld zone. Cycle quenching ( water cooling) is preferred for quenching process.
According to the actual production temperature and theoretical transformation point, the quenching temperature is 920 C.
The tempering temperature is 300, 400, 500, 600 “C, and the tempering holding time is 30 min. The results show that
with the increase of tempering temperature, the internal stress gradually decreases. When tempering at 600 °C , tempered
sorbite structure is obtained in the weld zone, the tensile strength, vield strength, elongation and area reduction of the weld
are 1 071 MPa, 1021 MPa, 17% and 66.60% respectively, at this time, the strength and toughness of the weld zone are
best matched.
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Table 1 Chemical composition of R4s grade mooring chain 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.2 XRD diagram of structure of original primary state weld
joint
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Fig.3  HV microhardness number variation of original state
weld joint zone
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Fig.4  Schematic of sample welding seam residual stress by ul-
trasonic detection
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Fig.5 Effect of heat treatment on residual stress of welded
seam zone
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Fig.6 Microstructure morphology of welding seam zone 920 “C 30 min +920 °C 30 min cycle quenched and tempered at (a)300 °C,

(b)400 C,(c)500 °C and (d)600 C
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Fig.7 SEM morphologies of welding seam zone tempered at (a) 500 °C and (b) 600 C
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Fig. 8 Effect of tempered temperature on mechanical properties of welding seam zone
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Fig.9 Microstructure of the tensile fracture sample of welding seam zone tempered at (a) 300 C, (b) 400 °C, (¢) 500 C and (d)
600 C, SEM
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