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Development of Rolling Techniques to Control Outer Dimensions of H-Shapes
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Synopsis :

In the conventional universal rolling of H-shapes, the inner dimensions are fixed due to
the constancy of roll dimensions during rolling. From the viewpoint of on-site
productivity of construction works, H-shapes produced by rolling with fixed outer
dimensions have been strongly required. New techniques of hot steel rolling of H-shapes
have been developed to produce H-shapes with high quality as welded H-shapes. By
using an experimental model mill, it has been found that a web width reducing method
by universal mill can keep the web depth constant with different flange thickness to
control an outer dimension of web depth. In this rolling method, it is possible to prevent
an occurrence of web buckling, web off-center and nonuniformity of web thickness which
are the main problems in web width reduction. It has been also found through model
rolling experiments that grooveless edger rolling is effective in controlling a flange
width which is another outer dimension. These techniques have been applied to actual
production and the same quality of web off-center and flange width as those of

conventional products are obtained. These techniques have been able to produce a new



type H-shape and also to realize a schedule-free rolling of H-shapes which is a main

subject in the field of shape rolling.
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Synopsis:

In the conventional universal rolling of H-shapes, the inner di-
mensions are fixed due to the constancy of roll dimensions during
rolling. From the viewpoint of on-site productivity of construction
works, H-shapes produced by rolling with fixed outer dimensions
have been strongly required. New techniques of hot steel rolling
of H-shapes have been developed to produce H-shapes with high
quality as welded H-shapes. By using an experimental model mill,
it has been found that a web width reducing method by universal
mill can keep the web depth constant with different flange thickness
to control an outer dimension of web depth. In this rolling method,
it 15 possible to prevent an occurrence of web buckling, web off-
center and nonuniformity of web thickness which are the main pro-
blems in web width reduction. It has been also found through
inodel rolling experiments that grooveless edger rolling is effective
in controlling a flange width which is another outer dimension.
These thchniques have been applied to actual production, and the
same quakity of web off-center and flange width as those of conven-
tional products are obtained. These techniques have been able to
produce a new type H-shape and also to realize a schedule-free
rolling of H-shapes which is a main subject in the field of shape

rolling.
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Fig. 1 Relation between web depth and other dimensions of
H-beam
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Table 1 Experimental conditions for vertical rolling

Material Pure lead (99.999%)
Roll S45C
Lubrication No lubrication
Web inner width 20 mm
Flange width 30 mm
Web thickness 1.5~3.5 mm
Thickness ratio 1.5~2.0
Vertical mill
Vertical roll 150 mme

i i

— 1

Fig. 2 Reduction method of web inner width by vertical roll-

ing mill
Roller 4By c )
Shift 48" T ross section
2 rollers ]
45=0mm
Jrollers 1.5
45=0mm
3rollers 0.75
A45=40 mm
10 mm
*48: Distance from the roll center -

Fig. 3 Cross sections of H-beam after experimental vertical

rolling
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" 1.0 Table 2 Experimental conditions for universal rolling
&
S [IF:_SH A Material Pure lead (99.999)
= 4C Ty Roll S45C
g .'l':! ! Lubrication No lubrication
E /' Iy Web inner width 80 mm
gg 0.5 ; V¢ Flange width 30 mm
_E"% ‘I Web thickness 1.5~3.5mm
i / : : -
E ﬁ’_d B/ T Th{ckness rétzo 1.5~2.0
- 4:{ o 945 Universal mill
=]
© ! A 356 Horizontal roil 220 mmd¢
£ Oﬁ o 421 .
e . \ . Vertical roll 150 mm¢
0 05 1.0 15 2.0
Ratio of web width reduction to web thickness
Fig. 4 Relation between buckling shape ratio and web width g 10 T T T
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Fig. 5 Reduction method of web inner width by universal mill
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Ratio of web width reduction to web thickness

Fig. 6 Relation between buckling shape ratic and web width
reduction ratio in the case of universal rolling
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Fig. 7 Distribution of web thickness and web depth during web inner width reduction by universal mill
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Photo 1 Cross section of Super HISLEND-H 450 x 200
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Fig. 10 Distribution of web depth in the longitudinal diree-
tion of H 500 x 200 beam
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Fig. 11 Relation between flange width and other dimensions
of H-beam
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Fig. 12 Conventional edger rolling
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Fig. 13 New method of H-beam guiding

Table 3 Experimental conditions for grooveless edging

Material
Stock size (mm)

Pure lead (99.999)
H55x30%3.0x3.5
Hb55x50x3.0x3.5

Universal mill
reduction ratio

Web
Flange

15%
169

Edger mill reduction 2 and 4 mm

Guide roll Horizontal roll
Web off-center -
L

w D0 T T
E
E
8 45f ]
W
5 E -
£ E S=+5mm
¥ 40r & H53%30
'% O H5bx50
o Ph—1/6 model
UJ L 1
=350 50 we 150 200 250

Distance L {mm)

Fig. 14 Effect of flange guiding on an correction of web off-

center
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Fig. 15 Guiding facilities of new type grooveless edger rolling
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Fig. 16 Cross sections of H-beam after experimental groove-

less edger rolling
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