


2 4-Roll Rolling Technology

2.1 Characteristics of 4-Roll Rolling

The 2-roll and 3-roll rolling methods were developed
and introduced for sizing rolling and applied to steel bar
production.2,3) To date, however, only the 2-roll method
has been used for wire rod production.

Figure 1 shows the geometrically estimated relation-
ship between the ovality of the product (difference
between the maximum and minimum diameters) and the
amount of roll gap for each rolling method. The size-
free rolling range corresponds to the difference between
the minimum and maximum roll gaps that are applicable
to the production of products with ovality within the
allowable limits. Figure 1 indicates that the 4-roll
method has the widest size-free rolling range. Figure 2
shows the width spread for three kinds of rolling meth-
ods. The 2-roll method gives the largest spread ratio,
while the 4-roll method has almost no spread but rather
tends to make the width narrower. This suggests that the
4-roll method is the most suitable method for rolling
with high dimensional accuracy.

These potential advantages of the 4-roll method for
producing wire rods and bars with high dimensional
accuracy led to the adoption of this method for the new
sizing mills. The mills were also simplified and success-
fully put into commercial operation.

2.2 Application of 4-Roll Mills

As shown in Fig. 3, Kawasaki Steel’s wire rod and bar

plant is composed of a combination of a wire rod mill
and bar mill. The wire rod rolling line was added to the
existing bar rolling line. The 4-roll bar mill was installed
in the space created by removing the last two stands in
the bar finishing train. The new 4-roll wire rod mill was
added downstream of the existing block mill for wire
rod finishing. Figures 4 (a) and (b) are views of the 4-
roll mill for bar rolling and for wire rod rolling, respec-
tively. The specifications are summarized in Table 1.
The 4-roll mill can form round-section material into a
round-section product using only two stands. The new
bar mill has this two-pass configuration, while the new
wire rod mill has a three-pass configuration to provide a
larger total cross-section reduction ratio. Each stand is
mounted on a sled car. On-line roll changes are com-
pleted within about 3 min owing to the use of automatic
couplers and rapid shifting of the sled cars.

The two new mills have other common features in
addition to their compactness. They have highly rigid
structures and fine-tuning mechanisms that can adjust
the roll gap in a 0.01 mm pitch by remote control sys-
tem. This system makes it easy to manufacture products

No. 47 December 2002 43

2-Roll method 3-Roll method

5.3



that have high dimensional accuracy.

3 Development of Small Diameter Wire Rods
with High Dimensional Accuracy

One of the reasons for adding the 4-roll mill to the
existing wire rod line was to enable the production of
small diameter wire rods (less than 5.5 mm) with high
dimensional accuracy. The developed technology for sta-








