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Production of Large Steel Ingots for Wire Rod and Bar

Synopsis:

This paper deals with the production of large steel ingots for wire rod and bar.

Shozo MITSUSHIMA

Lately steelmakers

attempt to produce larger ingot for productivity, but in -this case it is most important to reduce the

segregation.

The qualitative problems caused by the segregation are well known as follows;

(1) Fluctuation of mechanical properties.

(2) The troubles at the secondary processing such as the fracture during drawing and cold heading.

(3) The fluctuation of machinability, etc.

The segregation in 3t, 5t, 7t and 10t killed ingots was investigated and the effect of ingot size on

the segregation is considerably made clear.

As the representative procedure to reduce the segregation, the optimization of head volume and top
discard ratio, the ingot-case designing and the holding time after the pouring are considered.
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Table 1. Typical examples of defects occuring at secondary processing.
Processing process Detfect to occur Example of defect
Drawing
Central bursting
Cold Extrusion
working
Cold Cracking
heading at bolt-head
Heat , :
= Quenching| Burning
treatment
Machin Lathing | sporten
achining ,
Drllllr'lg tool life
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Fig. 3. Influence of segregation for drawability.
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Photo. 1. Macrostructure of 10 t-killed ingot in
JIS S40C.
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Fig. 5. Result of bar testing.
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Fig. 9. Reclationship between ingot weight and C-
segregation degree at various axial posi—
tion in ingot.
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Photo. 2. Appearance of V-segregation at 110 mm sq. billet.
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Photo. 3. Vertical cross section of 7t ingot feeder head.
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Fig. 19. Flow chart of computer program for
calculation of ingot solidification progress.
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Photo. 4. Abnormal macrostructure in the billet
caused by insufficient holding time
after pouring.

Table 2. Influence of holding time of ingot after
pouring on macrostructure.
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