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Development of Size Free Rolling of Highly Accurate Parallel Flange Sections

Yoshiaki Kusasa, Hivoshi Suikano and Hirvoyuki MaTtosa

Synopsis : With regards to the hot-rolling of parallel flange section (ex. H-beam, Channel), the authors have succeeded a new size-

free-rolling method with highly accurate dimensions.

This rolling method is characterized by using adjustable width horizontal rolls of universal stands and web-height

reduction rolling.

The universal horizontal roll width can be changed within 20 seconds and the web-height of the parallel flange sections

can be reduced by max. 32mm in the mill line.

As the result, it becomes possible to roll the parallel flange sections with constant outer-depth and highly accurate

dimensions.

These rolling technology has been applied for new H-beams in the Large Shape Mill of the Kashima Steel Works.
Key words : H-beam ; parallel flange channel ; universal rolling ; size-free-rolling ; universal horizontal roll ; roll width change.
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(1) H-beam (2) Channel-beam

Fig. 1. Conventional parallel flange beam.
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Fig. 2. Example of UF-horizontal-roll size-down.
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Fig. 3. Schematic view of the adjustable horizontal roll.
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Table 1. Specification of the adjustable horizontal
rolls at Kashima Steel Works.

Application Universal finishing stand

Roll diameter $1400~ $1340mm

Adjustable range 0~40mm

Accuracy of width +0.2mm

Maximum Horizontal 4.90MN (500 tons)
rolling load Vertical 3.92MN (400 tons)

0.49MN-m (50 ton-m)
10~20sec/40mm

Maximum torque

Adjustable time

Table 2. Model test conditions of H-beam.

Scale 1/3
Material 99.5% Pure aluminium
Workpiece| F1188 100X 6/12mm, H180 X100 X 4/8mm
Dimensions | 1179 100%2/4mm
Horizontal rolls $418mm X ¥70mm
Mill Vertical rolls $220mm X ¥140mm
Adjustable width 0~44mm
Reduction in —
Rolling inner web width 2~24mm
conditions
Rolling speed 100mm/s
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Fig. 4. Influence of fillet volume on web-off-center
during web-height-reduction rolling.

V-roll
Ldw
) T \ T ——
1
Ao N/ )
—H— _97 ____‘.[:2___;__1' J—
|
L ——
—/— /I
H-roll Ldf ©
V-roll

Fig. 5. Schematic view of projected length of

contactarcs with H-rolls and V-rolls.

= H180 x 100 x 4/8
&
o
s 1.0} RN %mean
= N
8 =N
: \\
2 0.5} AN ,
-8 \\\ ,/
= Sl i I
0 \_/\ﬁ I 1 L |
0 0.6 0.8 1.0 1.2 1.4
dw/ df (—)
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Table 3. Experimental conditions of PFC.

Scale 1/8.3
Material 99.9% Pure lead
Workpiece LI 76.8x36%6
Dimensions 7 74.8X36X5
o 72.8X36X4
Horizontal 3004 x50~702
U2 & UF Mill
Vertical 22041402
Reduction of web-height 0~6mm
Rolling speed 100mm/s
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Table 4. Sizes of new rolled H-beams.
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Table 5. Tolerance of new rolled H-beams. (mm)

Dimensions New H-beam | Welded H-beam
Flange width (B) £2.0 3.0
H 2400 +2.0 B
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t <16 +1.0 t2
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