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Rolling of Large Universal Beams from Continuous Casting Slabs

Chikiro HAYASHI, Yoshiaki KUSABA, Naonori SHIMAMURA

Katuichi NAKAYAMA, Osamu KOSHIDA, and Takanobu Misawa

Synopsis:

In the Large Shape Mill at Kashima Steel Works, new rolling methods are developed and all
universal beams (max; H900x 300 mm) are produced from continous casting slabs with 300 mm in

thickness.
(1) Slab edging methord

The characteristics of this rolling method consists of a strong edging reduction of slabs to make a
dog-bone shape and a following forming reduction to make a beam blank through the forming groove
and sizing groove in the break-down mill. By this method, large universal beams (max; H 700x 300
mm, H 400x 400 mm) are produced directly from continous casting slabs by hot-charge.

(2) Universal blanking method

Beam blanks for H 900 x 300 mm and H 800x 300 mm are rolled previously from continous casting
slabs by a universal mill. In this methods, the flange thickness of the workpiece is reduced highly and
the flange width spreads much larger than the original slab thickness. The resultant beam blanks are

rolled to universal beams after rcheating.
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Fig. 1. Groove layout of the break-down mill.
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Fig. 2. Rolling schedule of the break-down mill
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Fig. 3. Dog-bone deformation in the slab edging.
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Fig. 4. Effect of rolling conditions in the slab edging.
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Fig. 6. Deformation in the beam-blank edging.

Table 1. The dimensions of the slabs calculated
by eq. (l)concerned with each semi-beam-blank.
symbol semi-beam-blank slab
Hr BFf tr BJ He | HvB:
A 870 400 180 180 { 1380 | 7.67
(O] 1020 410 220 220 1470 | 6.68
A 1060 385 190 190 | 1490 | 7.84
o] 1060 340 160 160 1430 | 894
® 900 380 220 220| 1290 | 5386
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- Fig. 7. Spread in -the beam-blank  edging.
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Fig. 8. Crop length in the slab edging.
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Fig. 9. Crop length in the slab and beam-blank
edging.
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Fig. 10. Spread of bottom wed thickness in the
slab edging.
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Fig. 11. Relation between decrease of the flange
width and web-reduction in the open grooves.
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Fig. 12. Computer diagram for calculation of the
width of the beam-blank under various conditions
of the forming groove.

600 —= Sy ] I I
“Jtr=140"" (web thickness)
550 [—r==Trmm— : |

! .
ya NY N =-=== web bucling
\‘[60 . range
<
N

(mm)

, .
7 180 =T< <

'I ~ .
\wk\\\<§\

220
0

45 / _\%\\ N
[ R -
\
400 300

350
1300 100 900 700

HF ‘ (mm)
Web depth of the semi-beam-blank
rolled by the forming groove

Fig. 13. The flange width of the beam-blank
calculated by eg. (1), (2), under various conditions
of the forming groove to use the slab (300 1 300
mm).
=AYt B T v) D4AEDOERERER LA, b
Fy—v - le— b TEENAREL e,

500
»
[+0]

rolled by the sizing groove

Flange width of the beam-biank

3. Az=ZR—BNINICEBE—LTIY
ExE%

3.1 FEZDOHH
ZOFNL, HESMHAC—a 75 v o2 @EEAs 7 1

after break-down-rolling
cc.slab / af{fr universal roughing

<

S
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Fig. 15. Universal blanking method.

Table 2. Experimental conditions of test.rolling.

Slab material Pure lead (99.99 %Pb)

Test roll Steel

Contraction ratio 1/5

Slab size 270750 — 1700% 2000
A type 445Mx 4008x 120 tw

Beam blank size B ‘type 780 X450 x 105

C type 770 X400 x 120
D type 1030 X400 X 120
\ N

Roll groove
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Fig. 16. Relation between the flange spread and
the flange reduction in the universal roughing mill.
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Fig. 22. The methods of rolling universal beams in Steel Works.

Table 3. Comparison of mechanical properties of H 600 200 rolled from c. c. slabs with rolled from ingots.

Chemical composition (wt %)|Mechanical property

Steel

C Si Mn

P | s |vP2)TskE)Er. (%)

k

cc slab 40k kilted | 012 | 0.20 | 072
50" |Killed | 018 | 0.42 | 142

0.022; 0012 33.6 | 46.0 | 28.4
0.022(0003| 400 | 56.6 | 281

k |seme
40 _k

Ingot

medl 024 | 009 | 065
5ok | seme
seme | 046 | 037 | 1.34 | 0.031] 0.020| 385 | 55.9 | 304

0.026( 0019 31,7 | 47.9 | 29.7
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Table 4. Comparison of yield in rolling large universal beams from c. c. slabs and ingots.

Continuous casting *slabs

Large shape mill ]

— 1. hot charge -

continuous 2. cold charge
casting

| ™5 blooming by hot charge
" rolling by cold charge

— 4. direct rolling

— 5. hot charge

L g, cold charge -

'*3. beam blanks rolled by universal roughing mill

Fig. 23. Scheme of rolling universal beams in
Steel Works.
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2 | ] 160 34)
3 Rivoming\. 700 S1 (200
4 W (200 '3{.)
5 AHUEINNS (oo%)
6 i 20.0 T

() : production capacity per hour

Fig. 24. Comparison of total energy consumption
of Blooming Mill and Large Shape Mill in various
patterns of rolling universal beams.
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