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Development of High Dimensional Accurcy
Smaller Diameter Wire Rods and Square Coils

Manufactured by 4-Roll Mill
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Synopsis:

After introducing 4-roll mills for steel bars in 1994, Kawasaki Steel developed and introduced it for wire rods in 1998.
Then, thanks to the development of various new technologies based on the characteristics of 4-roll rolling method, the
company succeeded in constructing a highly precise-measurement and size-free rolling production system for steel bars
and wire rods ranging from 4.2 to 85 mm in diameter and steel square coils from 12.7 to 27 mm on a side. Able to manu-
facture hot-rolled steel bars and wire rods with such high measurement precision, Kawasaki Steel can provide products to
the automobile steel and other special steel markets in sizes and shapes as similar as possible to the finished products,

thus minimizing further processing.
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Table 1 Main specifications of 4-roll mills for bar rolling and wire rod rolling

[tems

Specifications of 4—f011 mil}

For bar rolling

For wire rod rolling

Organization of mill

2 stands per unit
Rol! arrangement; “+" — “x”

3 stands per unit
Roll arrangement: “+" - “x” — 4"

1

Product size  (mm)} 16~85¢, 12.7—27 (] 4.2~19.0¢
Rolling speed (m/s) 0.8--16 15~110
Roll diameter (mm) 400 ¢ 220 ¢

Roll drive

2 rolls driven by motor and 2 rolls rotated by water presure pulsation

4 rolls driven by motar

Roll gap adjustment

Remote control system
Control accuracy = +0.01 mm

Remote control system
Control accuracy = +0.01 mm

Stand-change system

Automatic change system
Changing time = 3.5 min/unit

Automatic change system
Changing time = 3 min/unit

Praduct size
T T 2"?” method 3-Roll method Wire rod: 4.2-19.0 mm
EOB- VA D616 mm
2 . 53 Barin coil:  16.0-38.0 mm
706 $q, 12.7:27.0 mm
L ': 1.4; ]; L ~ Straight 16.0-85.0 mm
So04F bar: D16-51 mm
ot e
202
ﬁ L {2 stands)
0 1 ! ! 1 | 1 Roughing Intermediate Finishing
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Amount of roll gap change (mm)

Fig. 1 Relationships between ovality of product and amount of

roll gap change for three different roll methods
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Fig. 2 Relationships between spread ratio and area reduction for
three different roll methods
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4-roll mill for wire rods
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Fig. 3 Layout of bar and wire rod mill
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(a) 4-roll mill for bar rolling
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{b} d-relt mill for wire rod rolling

Fig. 4 Ouiside view of 4-roll mills
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Photo 1

Profile meter hefore 4-roll mill for wire rod
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Fig. 5 Product diameter along entire length for a product of

¢4.2mm
0.20 - 2010
%:015
EvBL - 20.07
z
E o i .' 005
[ ]
0.05 - 771@0,%,
W{b\l
' I e/ﬁ
4.0 45

Product size (mmg)

Fig. 6 Results of ovality in wire rods of smaliler diameter
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Fig. 7 Example of process applying close tolerance or smaller
diameter rod
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Fig. 8 Example of process applying smatler diameter rod for
bearing steel
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Width across flats
= Roll gap

Fig. 9 Rolling method of square bars by 4-roll mill
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Radius on corner {mun}
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300 35.0

Reduction of 4-roll flat pass

Fig. 11 Relation between reduction and radies on corner of 18 mm

Table 2 Comparison of rolling results for square section bars

4-roll rolling N

4

Width across flats, §

(8) +0.1mm
(B) *0.2mm
Angles of corner are precisely 90°.

Corner roundness (R) is controllable.

2-roll rolling

Width across corner, B, o}

A

Radius on corner, K,

Radius on corner, R,

Width across flats, §

(S} =0.2mm

(B) =0.2mm

(B,) £0.5mm

Corner roundnesses R, and R, are not equal.

Angle of corner is not precisely 90°, because of roll wear.
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Fig. 13 Process comparison of square section cold finished bar
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Fig. 12 Rolling method of rectangular section
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