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Process Practice for Reducing Top Shrinkage Cavity Defect of
Electroslag Remelting Ingot of Tool and Die Steel

Liu Yourong
(Technology Center, Shanghai Meishan Iron and Steel Co Ltd, Nanjing 210039)

Abstract With using the process measures including controlling mold inlet water temperature 40 °C, outlet water
temperature 68 °C ; controlling model of computer auto back feeding for shrinkage; at end auto back feeding, changing con-
sumable electrode to graphite electrode withing 90 s and power supply with 53 V, 3 000 A melting for 3 ~5 min, then again
changing to consumable elecirode and power supply with 50 V, 4 000 A for 6 min, the depth of top shrinkage cavity defect
of electroslag remelting (ESR) ingot decreases to 30 mm from original 100 mm. Production practice shows that the process
operation of back feeding for shrinkage is simple and easier to do. The forged billets of remelting 210 piece tool steel
9Cr2Mo ®280 mm x 1 000 mm, 480 kg ESR ingot and 60 piece hot die working steel HI3 ®420 mm x 1 400 mm , 1 500
kg ESR ingot by optimized process have not been rejected due to ingot top shrinkage cavity defect, the ingot yield increases
obviously.

Material Index ESR, Tool and Die Steel, Top Shrinkage Cavity Defect, Back Feeding Process for Shrinkage
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Fig.2 Current curve of computer auto control back feeding for
shrinkage at electroslag furnace
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Table 1 Requirement of chemical composition of steel 9Cr2Mo and H13

=gl C Si Mn Cr w v Mo P S
9Cr2Mo  0.085 ~0.095 0.25~0.45 0.20~0.35 1.70~2.10 - - 0.20 ~0.40 =0.025 =<0.006
H13 0.45~0.52 0.80~1.20 0.40~0.60 4.50~5.20 0.80~1.20 1.0~1.15 1.25~1.75 =0.025 =<0.006

RERF R R L BEE
IR T B LA S g AR
BHSHEELE2,

R2 EREBTENANIEEAEE G RSHGER

Table 2 Setting value of each operating parameters in computer auto back feeding for
shrinkage control model at later period of remelting
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Fig.3 Schematics of forming reason of top defect of ESR ingot and solving measures; (a)

structure of normal electroslag remelting bath; (b) structure of bath in remelting later period; (c) center

porosity formed after remelting; (d) structure of bath with auto control back feeding for shrinkage
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