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Synopsis :

In recent years, the demand for hot rolled bars and wire rods, that omit the upstream
processes in the secondary manufacturing, has greatly increased in special steel
markets where the bars and rods, as rolled, are utilized as automotive steels. That is to
say, the development of new rolling technology to supply products of optimum sizes for
various working processes requring high dimensional accuracy has been desired.
Kawasaki Steel has developed a new size-free rolling technology using a 4-roll mill for
wire rods, following a similar development for bars, in response to market demands. In
August 1998, this technology was introduced at the wire rod mill line of Mizushima
Works. In this manner, a high dimensional accuracy/size-free rolling organization of
steel products from 4.7 mm to 85 mm in diameter was constructed. This technology has
succeeded in commercialization as a result of the development of a simplified structure
mill of extreme hardness and high dimensional accuracy rolling technology. Moreover,
it has also successfully realized high reduction rolling, high speed rolling and stable

passing technologies.
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Synopsis:

In recent years, the demand for hot rolled bars and wire
rads, that omit the upstream processes in the secondary
manufacturing, has greatly increased in special steel mar-
kets where the bars and rods, as roiled, are utilized as
automotive steels. That is to say, the development of new
rolling technology to supply products of oplimum sizes for
various working processes requring high dimensional
accuracy has been desired. Kawasaki Steel has developed
& new sizefree rolling technology using a 4-roll mill for
wire rods, following a similar development for bars, in
response to market demands. In August 1998, this technol-
ogy was introduced at the wire rod mill line of Mizushima
Works. In this manner, a high dimensional accuracy/size-
free roliing organization of steel products from 4.7 mm to
85 mm in diameter was constructed. This technology has
succeeded in commercialization as a result of the develop-
ment of a simplified structure mill of extreme hardness
and high dimensional accuracy rolling technology. More-
over, it has also successfully realized high reduction
rolling, high speed rolling and stable passing technologies.
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Fig. 1 New rolling process for bars and wire rods
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Fig. 2 Sizing processes of 2-roll, 3-roll and 4-roll rolling methods
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Fig. 3 Comparison of ovality by each rolling method
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Fig. 4 Comparison of spread by each rolling method
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Fig. 5 Outside view of 4-roll mills

Table 1 Main specifications of 4-roll mills for bar rolling and
wire rod rolling

Specification of 4-roll mill

Items

For bar rolling

For wire rod rolling

Organization of mill

2 stands per unit
Roll arrangement:

3 stands per unit
Roll arrangement:

+1-—-Ixl [+]=fx]=T+]
Product size (mm} | $p16~85 ¢4.7~19.0
Rolling speed (m/s) | 0.8~16 15~-110
Rolt diameter (mm) | 3400 $220
2 rolls driven by 4 rolls driven by
motor and 2 rolls motor

Roll dri
ofl drive rotated by water
spray
Remote control sys- | Remote control sys-
. tem ’ tem
Roll gaps adjustment Control accuracy Control accuracy
= *0.01 mm = +0.01 mm
Automatic change Automatic change
system system
Stand change Changing time Changing time
= 3.5 min/unit = 3 min/unit
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Fig. 6 Mill layout of bar and wire rod mill at Mizushima Works
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Fig. 9 Results of dimensional accuracy of wire rods
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Fig. 10  Size-free rolling results of wire rod by 4-roll mill
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