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Table 1 Chemical composition of the steels W /%
RN C Cr Mo Mn Ti Ni P S o] B \%
1" 0.12 2.22 1.01 0.51 0.06 0.88 0.050 0.0015 0.000 5
2 0.12 2.26 1.02 0.51 0.06 0.88 0.056 0.0013 0.000 3 0.004 8
3 0.12 2.30 1.03 0.51 0.06 0.89 0.060 0.001 4 0.000 5 0.46
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Fig. 1 Step cooling test process diagram
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Table 2 Impact energy average values of the 2.25Cr1Mo
samples with different alloy element additions
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Table 3 Impact energy average values of the samples before and after step cooling test J
R -80 C -60 °C 50 C -40 C -30 ¢ 20 C 0 20 C 40 C 100 C
N ) 8.9 23.7 36.5 40.3 63.3 94.7 137 189.3 230 201
V-85 2.0 2.3 3.7 4.0 6.3 53 12.3 337 68.7 131
2 255 18.0 317 40.3 59.0 77.3 124.3 158.3 198 200
KB IE 2.3 3.0 34 8.1 9.4 8.8 255 30.8 63 136
3 9.4 21.0 33.9 55.3 63.7 82.3 146.7 169 200 226
R A 2.7 5.2 6.2 9.2 12,5 20.9 34.7 46 90 152
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Fig. 2 Comparison of impact energy reduction after step cooling test
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Fig. 3 Curves of impact energy and temperature of different samples before and after step cooling test
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Table 4 Temper brittleness tendency of different samples
after step cooling according to ASTM-A387 standard

ERwI, R, VTr54+
R AVTI54/°C
VTr54/C VTr54/°C 3AVTI54/°C
1* -34.8 34.9 69.6 174.0
2" -31.4 34.7 66.1 166.9
3 -37.3 19.8 57.1 134.0
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Table 5 DBTT and value-added of different samples after
step cooling according to GB/T 229—2007 standard
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Effect of Boron and Vanadium on Step Cooling Embrittlement Tendency
of 2.25Cr1Mo Steel for Fast Reactor Evaporator

SAN Jing-chao
(Liaoning Equipment Manufacturing Vocational and Technical College, Shenyang 110161, Liaoning, China)

Abstract:

2.25Cr1Mo steel is the main structural material of the fourth-generation advanced sodium cooled fast reactor
heat exchanger in China. In this moderate temperature service environment, it is very susceptive to the secondary
tempering brittleness to cause component failure. Therefore, mastering the functions of the key alloy elements in
steel is important to realize the domestic manufacturing of casting and wrought components. The 2.25Cr1Mo steel
plates containing B and V were refined with vacuum induction furnace and rolled with double-stick reversible
rolling mill, and the effect of these two alloy elements on the second kind of temper brittleness tendency was
studied by step cooling test. It showed that, the second type temper brittleness tendency of 2.25Cr1Mo steel is large,
and the sensitivity coefficient of temper brittleness is 174 °C when P content is 0.05wt.%-0.06 wt.%. Under the
condition of 0.004 8 wt.% B addition, the sensitivity coefficient of temper brittleness of steel is 166.9 °C , and the
temper brittleness tendency has not been significantly improved. While both the impact toughness and the second
temper embrittlement tendency can be improved to a certain extent with 0.46 wt.% V addition, and the sensitivity
coefficient of temper embrittlement is 134 °C. , which is 23% lower than that of the steel without \V addition.
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2.25Cr1Mo steel; second type temper embrittlement; step cooling
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