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Cooling Water Flow Rate Calculation-Design Optimization of
60 t ESR Furnace Mold and Application for Remelting
Austenite Stainless Steel

Yang Chuanhao', Liu Zhongli*, Jiang Ke' and Song Daobin'
(1 Electroslag Works, Yantai Taihaimanoir Nuclear Engineering Co Ltd, Yantai 264003 ;
2 School of Nuclear Equipment and Nuclear Engineering, Yantai 264003 )

Abstract The effect factors on intensity of cooling of large-scale ESR furnace mold have been analyzed by using heat
transfer theory, it is obtained by calculation that the optimum water flow rate for the 1 800 mm diameter mold is 1.2 m/s,
and the optimum design scheme for high speed water case type mold with case layer thickness 10 mm is put forward. The
production results by remelting 60 t 0.030C-17. 10Cr-11. 80Ni-2. 55Mo-0. 072N austenite stainless steel ESR ingot with

voltage 77.5 V, current 19 kA, remelting speed 31. 6 kg/min and water rate 1. 2 m/s show that the formability of ESR ingot
is better, and the forming quality of ESR ingot is improved with smooth ingot surface and uniform distribution of slag skim.
Material Index 60 t ESR Ingot, Large-Scale Mold, Cooling Water Flow Rate, Austenite Stainless Steel
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Table 2 Relation between water flow rate and mold heat
transfer coefficient

n AFE(v)/(m-s™") BARH(a)
1 0.3 298.788 070 6
2 0.6 339.077 370 8
3 0.9 357.075 105 4
4 1.2 367.542 278 3
5 1.5 374.477 261 5
6 1.8 379.449 1127
8 2.4 386.161 248 8
10 3.0 390.525 473 3
15 4.5 396.883 106 1
20 6.0 400.380 317 3
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Fig.1 Effect of water flow rate on mold heat transfer coefficient
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Fig.3 Morphology of 60 t ESR ingot of austenite stainless steel
X2CrNiMol18-12
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Table 3 Chemical composition of steel X2CrNiMo18-12 /%

WH C Mn P S Si Cr Ni Mo N Nb +Ta
i <0.035 <2.00 =<0.030 =<0.015 <1.00 17.00~18.20 11.50~12.50 2.25~2.75 <0.080 =<0.150
HEH 0.030 1.66 0.022 0.004 0.038 17.10 11.80 2.55 0.072 0.067
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Table 4 Technology parameters of ESR production process
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