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Effect of Heat Treatment Process on Corrosion Resistance
of 22MnCrNiMo Steel Flash Weld Seam

Liu Suwei', Wang Xiaoguo® and Guo Yuhang’
(1 Department of Mechanical and Electrical Engineering, Jiangyin Polytechnic College , Jiangyin 214405 ;
2 School of Materials Science and Engineering, Jiangsu University of Science and Technology , Zhenjiang 212003 )

Abstract The effect of 880 ~960 “C double cycle quenching + 560 ~640 C 20 ~40 min tempering on corrosion re-
sistance of Rds (22MnCrNiMo) mooring chain steel flash weld seam in artificial seawater has been studied. The results
show that the corrosion rate and corrosion depth of weld seam in steel with 920 “C double quenching +600 °C tempering are
lowest. The optimum heat treatment of steel is double quenching at 920 “C + tempering at 600 “C for 30 min, the corrosion
rate is 0. 030 g/(m® - h) for 30 day,0.032 g/(m’ + h) for 60 day and 0.43 g/(m’ + h) for 90 day.

Material Index Mooring Chain Steel, 22MnCrNiMo, Heat Treatment, Corrosion Resistance, Flash Weld Seam.
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Table 1 Chemical compositions of 22MnCrNiMo steel/ %

& 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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Table 2 Ingrediant of artificial seawater

Wi H fharak M FRE HR/ (g L")
Ak NaCl 58.44 25.00
T AN Na, SO, 142. 04 4,00
Sk MgCl, - 6H,0 203.30 11,00
Ak CaCl, 111.00 1.20
bt
M1025
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[ M283
H A
friw =
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Fig. 1 Testing equipment of electrochemistry
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Fig.3 Original of weld seam zone structure: (a) Original structure; (b) weld seam and 2.1
(c) base metal
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Fig.2  Schematics of polarization curve test
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Table 3 Values of self corrosion current and voltage with
different quenching temperatures

WH ek R/ C
880 900 920 940 960
BB/ pA 53.66 51.28 44.42 48.00 46.27

e E/mV_ -986.8 -977.6 -963.1 -975.9 -970.5
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Fig.4 Effect of quenching temperature on corrosion rate (a) and corrosion depth (b) of

weld seam zone in artificial seawater
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Fig.5 Variation of polarization curve with quenching tempera-
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Fig.6 Effect of quenching temperature on impedance of weld
seam zone
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Fig.7 Effect of tempering temperature on corrosion rate (a) and corrosion depth (b) of

weld seam zone
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Table 4 Values of self corrosion current and voltage with
tempering at 560 ~ 640 °C for 30 min

I8 il E /T
i 560 580 600 620 640
B/ pA  56.99 54,65 44,42  44.46  39.98

B E/mV -973.5 -972.8 -963.1 -967.9 -947.0
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Fig.8 Variation of polarization curve with tempering tempera-
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Fig.9 Effect of tempering temperature on impedance of weld

seam zone
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Table 5 Values of self corrosion current and voltage with
different tempering time

[B] Sk Ff ]/ min E 1B ok L B A EL i i s He/mV
20 62.22 -976.6
30 44.42 -963.1
40 43.67 -964.9
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