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A New Rolling Method of Slabs into Beam Blanks for Large H-shapes
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Synopsis :

A new beam blank rolling method was developed to produce H-shapes from slabs
instead of ingots. The one of the key point of this method is to form a homogeneous
shape of the dog-bone which is obtained after edging rolling of a slab by calibers with
belly and the other imsto form two flanges of a beam blank effectively by web partial
rolling, which makes few elongation along the rolling direction during rolling. This
development has been applied to produce all series of large H-shapes from continuously
cast slabs without using of the blooming mill, on the wide flange beam mill at
Mizushima Works. The effects are follws. (a) Improvement on yield (product/crude
steel): 12% (b) Energy saving: 150x10%*3 kcal/t (c) Improvement on H-shapes quality;

Few surface and internal defects

(c)JFE Steel Corporation, 2003
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A new beam blank rolling method was developed to produce H-shapes from slabs instead of ingots.

The one of the key point of this method is to form a homogeneous shape of the dog-bone which is obtained

after edging rolling of a slab by calibers with belly and the o
tively by web partial rolling, which makes few elongation

development has been applied to produce all series of large H

ther imsto form two ilanges of a beam blank effec-
along the rolling direction during relling. This

.shapes from continuously cast slabs without using

of the blooming mill, on the wide flange beam mill at Mizushima Works.

The effects are follws.
{(a) Improvement on yield (product/crude steel): 12%
(b} Energy saving: 150 X 10? kealst

(¢) Improvement on H-shapes quality; Few surface and internal defects
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Fig. 2 Conventional rolling process for H-shapes
from ingots
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Relling of B.B. from slabs by new process
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Fig 4 New rolling method of B.B. from slabs
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Table 1 Summary of the application of new B.B. rolling method from slabs for large H-shapes
Dimensions Dimensions of slab, Wi X b {mm) (W;: slab width, &: slab thickness)

of H-shapes

Hy X By (mm) After development of the new edging method After development of partial web rolling method

(5 R il] via BM. | Without BM.| Bwb | Wiy | via BM. | Without BM.| By | Wik
400 400 1100 250 16 28 - 1100 250 16 2.8
600 X 200 — 1100x250 | 08 1.8 - 1100%250 | 0.8 18
700300 | 1500% 215 - 14 21 1225 250 12 18
800X 300 | 1650%240 13 2.1 — 1400 250 1.2 1.8
300 300 | 1650240 - 13 19 - 1400 250 1.2 16
B.M. : Blooming mill
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{b) More advanced rolling methed of H-shapes from slabs including partial web rolling methed

Fig. 8 Developed new rolling method of B.B. from slabs
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Fig. 9 Profile of rolls with belly for edging
experiment of plasticine models (scale:’).
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models {scale:1,710)
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Fig.17 Definitions of cross sections of material
applied to equations (3) and (4)
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Fig.18 Dog-bone profile at partial web rolling
{(Suffix 0 and 1 show before and after rolling)
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Fig.19 Effect of B- on elongation coefficient
under partial rolling by using pass schedule
shown in Table 2

Table 2 Pass schedule of partial web rolling

Pass T t W Notes
No.
0 To | 180 | 931 | Edging rolling (E.R.]
1 180 | — Partial web rolling (P.W.R.}
2 — - 931 | E.R.
3 — | 150 | —
P.W.R.
4 | 150 -
5 — — | 931 | E.R.
6 - | 120} —
P.W.R.
7| 120 —
8 — —~ | 931 ; E.R
9 - | 105
P.W.R.
10 1 105 —
11 — - | 931 | E.R.
12 — 90
P.W.R.
13 9 [ — -
14 — 931 | E.R.
15 -~ 651 —
P.W.R.
16 65 | — -

Ti, t1. Wi, and Ty are shown in Fig. 18
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Fig.20 Effect of B: on flange width on the assumptjon

of A=1 at edging and partial web rolling
(both enbs)
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Fig.21 Change of Sr,/S, and elongation coefficient
per each pass caused by the decrease of web
thickness
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Table 3 An example of elongation coefficient
(A) at each rolling

Partial web rolling Finish
Slab - Edging
(Both ends | :ﬂﬁg}f) of B.D.M.
Area of [213X1400= 142 244
section 30“11390 o - - mm?
At 1.0 1.718 1.304 1.094 2.116
At — 64% 27% 9% | 100%

AT=2.116 : Elongation coeffieient from Slab to final
shape at B.D.M,
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Fig-22 Yield improvement by new B.B. rolling
method
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