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Experimental Study on Improved YUS701 Steel Used for
High Level Waste Storage Tanks
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(1 Dongfang Boiler Co., Ltd., Zigong 643001, China;2 Key Laboratory of High Temperature and High
Pressure Materials and Welding in the Mechanical Industry, Zigong 643001, China)

Abstract: Type 1. 4833 austenitic heat-resistant steel used in glass curing container storage tank of high level nuclear ra-
dioactive waste treatment has safety risks in long-term use at high temperature condition, and can not meet the needs of
higher strength and better toughness and plasticity at high temperature condition of steel used in next generation storage
tank. According to the application conditions of the storage tank, 0. 12% Nb element is added to the original composition
of YUS701 steel 25Cr-13Ni-2Si-0. 8Mo-0. 25N for the inner cover of the silicon steel ring cover annealing furnace , appro-
priately reduce the content of C and Si elements. Electroslag remelting smelting process is adopted to control the deforma-
tion rate and temperature during forging and rolling. Finally, solid solution heat treatment at 1 150 °C is carried out to pre-
pare the forgings of the improved YUS701 steel. The experimental results show that the improved YUS701 steel has good
mechanical properties at room temperature. At 1000 C, the yield strength exceeds 65 MPa and the tensile strength
reaches about 100 MPa. After thermal cycle of simulated high temperature glass solid solution pouring, the impact absorp-
tion energy reaches more than 155 J, which can meet the performance requirements of the next generation of steel for stor-
age tanks.
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Table 1 Chemical composition of test steel %
i C Si Mn p S Cr Ni Mo N Nb
1.4833 <0.15 <1.00 <2.00 <0.045 <0.015 22.0~24.0 12.0~14.0 - <0.11 -
EN10095 e e ha e e ’ ' ’ ' -
ggls <0.15 1.00 ~ 3.50 <2.00 <0.04 <0.030 23.0~26.0 120~150 0.50~1.20 0.10~0.35 -
YUS
0.04 1.54 1.52 0.010 0.005 23.6 143 0.72 0.21 0.12
701 mod
F2 ERMEEXTLE
Table 2 Comparison of properties at room temperature
o B 5E 1 G ER
i R, /MPa R ,,/MPa A% AKV/] KV
WA =550 =300 =40 =200 120
1.4833
EN10095 500 ~ 700 2210 =35 - -
YUS701 2690 2345 =40 - -
YUS701 mod 686/712 348/354 47.5/42.5 228/230 198/155
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Table 3 The mechanical properties of YUS701 mod at the
set—up temperature

. R,/ MPa R_/MPa A%
o B B

Erc %E? YUS701 mod %Eé YUS701 mod  YUS701 mod
500 =150  221/193 3420  539/531 44/48

700 =120 2097201 330  421/408 34/33

900 >80 151121 =100 192/182 77189

1000 65 80/66 570 104/96 111/147
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Fig. 1 High temperature tensile strength of YUS701 steel plate

before and after service for 20 850 hours
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Fig. 2 Fracture morphology and metallographic structure of YUS701 mod impact specimen after simulated casting thermal cycle :
(a) microstructure before thermal cycling, (b) microstructure after thermal cycling, (c) surface macromorphology before thermal cy-

cling, (d) surface macromorphology after thermal cycling
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