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Abstract The process of ultra — pure 316H steel for nuclear power produced by 20 t EAF-AOD-LF-VD-®430 mm
elecrode-®590 mm ESR ingot-homogenizing treating-®310 mm forged bar flowsheet is studied by means of composition cal-
culation, smelting process and electroslag slag analysis, homogenization annealing process test and other methods. When
the composition satisfies 0. 042% ~ 0.047% C, <0.55% Si, 1.60% ~ 1.80% Mn, 17.00% =~ 17.30% Cr, 12.20% ~
12. 40% Ni ,2. 50% ~2.60% Mo, <5 x 10 ~°H, <30 x107°0,0. 055% ~0.070% N, the $430 mm electrode is remelied
with CaF,: Al,0,: Ca0 =60%:30% : 10% slag system electroslag into @590 mm ESR ingot, then homogenization treated at
1200 ~1 250 C for 30 h, it can produce products to meet the standards, that is inclusion rating units- A and C being 0,
B, 0.5, B, being 0,D,. 1.0,D,., 0~0.5 and Ds being (0 ~0.5) ;ferrite content <0.5%.

Material Index 316H Stainless Steel, Chemical Composition, Electroslag Slag System, Inclusions, Ferrite
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Table 1 Requirements for chemical composition of test 316H steel /%

C Si Mn P S Cr Ni Mo H 0 N Cu Al v Co B
0.040~ = 1.00~ = = 17.00 ~ 11.50 ~ 2.50 ~ = = 0.05 ~ = = = = =
0.050 0.60 2.00 0.020 0.003 18.00 12.50 2,70 0.0005 0.0030 0.07 0.10 0.03 0.05 0.06 0.0015

i (1) HEILE/% :Pb<0.001,5n=<0.005,As<0.01,5b=0.002,Se=<0.015,Zn=<0.01,As + Sb + Bi + Sn + Pb=<0. 015,
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Table 2 Qualified rating of non-metallic inclusions in test 316H steel
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Table 3 Slag system ingredient for electroslag ingot
test /%

e CaF, AL, 0, Ca0 MgO

1 70 30 = =

2 60 30 - 10

3 60 30 10

4 60 20 20
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Table 4 Average results of non-metallic inclusions in different slag systems /rating
; A B c D ES LB - P )
R T m wm W m m @ m " zm zm A Gy
R =1.0 =1.0 =1.0 =1.0 =1.0 =1.0 =1.0 =1.0 =1.0 =2.0 <1.0 =5x10"°
1 0 0 1.22 0.47 0 0 2.:31 0.53 0.47 2.67 1.00 2-~3 &
2 0 0 0.80 0.47 0 0 1.66 0.53 0.47 2.73 1.00 2-~3 &
3 0 0 0.62 0.10 0 0 0.90 0.50 0 1.67 0.60 4~5 J&
4 0 0 0.50 0 0 0 0.60 0.33 0 1.05 0.38 7~10 fin
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Table 5 Chemical composition of internal control for test
316H steel / %

£ Si Mn Cr Ni Mo N
0.042 ~ = 1.60 ~ 17.10~ 12,20~ 2.50~ 0.055 ~
0.047 0.55 1.80 17.30 12.40 2.60 0.070
Nift B2 8: Ni=Ni+21C+11.5N+0.5Mn
Cri 4 5: Mo<2% Cr,=Cr+Mo+35i
Mo=2% Cr,=Cr+2Mo+38i
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Fig.2 Distribution of ferrite in electrode blank of 316H steel
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Fig.3 Effect of homogenizing time at 1 200 ~1 250 °C on fer-
rite content in 316H steel 590 mm ESR ingot section
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Fig.4 Morphology of structure in 316H steel ESR ingot centre by heating at 1200 ~
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Table 6 Non-metallic inclusion level of 316H steel #310 mm forged bar /rating

SRR A B C b Ds EEA R
S A EES JiiE EHES A EES WA ZH ZH
0D30302 L3 0 0 0.5 0 0 0 1.0 0.5 0.5 1.5 0.5
0D30302 R 0 0 0.5 0 0 0 1.0 0.5 0.5 1.5 0.5
0D30286 L 0 0 0.5 0 0 0 1.0 0.5 0 1.5 0.5
0D30286 23 0 0 0.5 0 0 0 1.0 0 0 1.5 0
0D10281 L3 0 0 0.5 0 0 0 1.0 0.5 0 1.5 0.5
0D10281 B2 0 0 0.5 0 0 0 1.0 0 1.5 0
0D10282 L#E 0 0 0.5 0 0 0 1.0 0 0 1.5 0
0D10282 B2 0 0 0.5 0 0 0 1.0 0 0 1.5 0
0D30291 L3 0 0 0.5 0 0 0 1.0 0.5 0 1.5 0.5
0D30291 23 0 0 0.5 0 0 0 1.0 0 0 1.5 0
i <1.0 <1.0 <1.0 <1.0 <1.0 =<1.0 <1.0 <1.0 <1.0 <2.0 <1.0
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