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Development of Size-Free Rolling Technology for Wire Rod and Bar Using 4-Roll Mill
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Synopsis :

Kawasaki Steel has developed a new size-free rolling technology using a 4-roll mill in
order to supply products of optimum sizes for various working processes and of
high-dimensional accuracy. In April 1994, this technology was introduced to the bar mill
line of the wire rod and bar mill at Mizushima Works for the first time in the world.
This technology makes maximum use of the advantages of the 4-roll method, which is
useful in securing higher dimensional accuracy and a wider size-free range than are
possible with the 2-roll and 3-roll method now in practical use. At the same time, a
number of new technologies, including a 2-roll drive system, were applied to realize the
rolling mill with the excellent operability and maintainability which are indispensable

in commercial equipment, resulting in a successful development of a practical mill.

(c)JFE Steel Corporation, 2003
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Development of Size-Free Rolling Technology for Wire Rod and

Bar Using 4-Roll Mill
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Synopsis:

Kawasaki Steel has developed a new size-free rolling
technology using a 4-roll mill in order to supply products of
optimum sizes for various working processes and of high-
dimensional accuracy. In April 1994, this technology was
introduced to the bar mill line of the wire rod and bar mill
at Mizushima Works for the first time in the world. This
technology makes maximum use of the advantages of the
4-roll method, which is useful in securing higher dimen-
sional accuracy and a wider size-free range than are pos-
sible with the 2-roll and 3-roll methods now in practical use.
At the same time, a number of new technologies, including
a 2-roll drive system, were applied to realize the rolling mill
with the excellent operability and maintainahility which
are indispensable in commercial equipment, resulting in a
successful development of a practical mill.

FLobd e, BHEAEELY 4 ARSI RS -2, LAk
T, MLe—NnEsEL 50T, BeiH4 Xol@e8ET
ELIT4LE: (LUFH 4 X7 ) —[LHEL 2 a0 13, Flko a2
kT BE T AR R S LT, F oAb IEA STV B,
HA X7 AN E LT, $T 20—k 3 ek
AENLENT 5B, —H, 4 n—ndidFomaa oist, 4
AR L, MBI TR TS TR SN A X
7 —fEHAE T AEALITELRTR L, T, ZaldhE
NEPHEER D 4 o — 3 L 249 4 T2 — AR RO RO
DhL, 1994 4F 4 HiokBHEENTO A - BILIEITEA L2,
BBV TE, I OWTEEH OB &R L 7 B i 2
RN B,



70 {Oo-—IL 302

L DRk - o A X7 ) - LR A R

2 Y4 X7)—-EHE

2.1 EEEOHH

H 4 X7 —[FiEE, Fig. 1@ zRmT L3 ieifad so0-4nil
Bl 4 DR EFT 22 8%, FENY A ZDRREEET S
SEHNTED, Fh BHIILREEEN/ AR Z 2 —MHEL
k0, o LSRR T & B, FONEEEELL,
@ —is k0 AR e Ae 2 BT 4 2RI (LUFH 4 27 ) —H
P& ey AR viiERE N,

o, WAXT )RR 7 2y MINnALRESIRLSEY
ATIEE L, Fig 1SR T LT 70 =03 LT
HMBHEHTE S,

2.2 FEHEZOEE b

# 4 X7 -zt Fig. 2127 T 3EEYH L, Fig. 2(a}?d
2m—iEr Fig. 20 3 o —ABE T TICERMES LT B4
7, Fig. 2(0)? 4 0= @A RR TR~ SFMRETTH L, HE
AT L, 4RI 28R T, B L VR YA
DI A GE G EAERN1OTH S,

72, Fig. JcidFHFERcso AL EEEA T 20— Low—
LB LRI S het 4 A7)~ & &S TEEE (Eha Dmax
-Dmin) * OWEEFRT, A1, FIEWEEA 04 mm LINOHE
5L e ARA0Y A X7 —fiE, 2 05T 1.4 mm,
F3oa—AET30mm, 4 0—nET5 3mm T4 o-AdErEbk
Vi, SHAAIZEITEMEIEC L AR T S A, 4 o—AdEAH A
X —FEMEE E LTS TENM AR - Ty 2 2 LA
Thd,

Internediate mill Finishing mill
Marerial 7 8 9 o Ll 12 43 1a 15 16 17 I8sd. Ha(rsizf
mm

Conventional
l‘Olling 150sq

Size-free mill

Material 7 17 A B Barsiz%
tmm

§oka 1506

Lidiida "

$22.8~¢25.3

Size-free -
roiting

150sq $25.4~@a28.1
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Intermediate mili  Finishing miil Block mill

Material 7 8 9 1u 1l 12 13 14 15 15 17 8sd. 192021222324

28514 Rod size
{mm)

Conventional E,‘}- 16,3 #5.56r
rolling 150 T 4180 p—6.06r .

5 419.3
9 el 4| i $6.96r.
- $8.06r.

G Size-free mill

Material 7 8 & 16 1012 13 14 1516 171850, 192 212223242526272880 Rod size
q d.  {mm}
Size-free 2o 8 #5 56r
rollin 50 £10.0 86,06
8 150sq 4193 46 50r.
$8.0Gr.

{b} Applied case lo prefinishing mill on wire rod rolling

@ Rollor groove (O Roll gap change
change stand stand

Fig. 1 Comparison of pass schedule hetween the conventional
rolling method and the size-free rolling method
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Roundness Dmax-Drain (mm)

Marterial

No.! pass

No.2 pass No.3 pass

{a) 2-roll rolling method

Material No.1 pass No.2 pass No.3 pass

{b) 3-roli rolling method

Material No.1 pass No.2 pass

{c) 4-roll rolling method

Fig. 2 Size-free rolling methods for finishing passes
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Fig. 3 Comparison of the relationships between roundness of
product and amount of roll gap change with rolling
methods
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Rolling train Apptication technologies

On-line setup changing

Advantages

Rolling chance free

1. Automation of millstand
exchange

2. Autemation of roll and guide
gap adjusting

3. Grooveless rolling

Roughing mill I—

On-line

L. Reduced setup time and frequency
2. Saved ajusting of rolls and puides

Off-line setup changing

_Off-line
1. Faster mill setting

Inmermediate mill |— L. Roll and chock changing
equipmenlt
2.Guide changing equipment
3. Improvement of setup
aceuracy

2. Reduced number of setup stands

‘B

Product size free

[ Finisning it | g | Size-free rolling

1. Eliminated product size restriction

I--" 2. Produced high tolerance product

Rod Finishing Mill

Fig. 4 Advantages of application of size-free rolling
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Fig. 5 OQutside view of 4-roll mill
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Fig. 6 Construction of 4-roll mill housing
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Fig. 8 Comparison of spread by each rolling method
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Fig. 9 Effect of roll axis offset on spread of stuck rolled
by 4-roll mill (where De=48 mm)
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Fig. 11 Layout of Bar and Red
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Works

Roughing mill
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Intermediate mill
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Finishing mill
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4-roll size-free mill

13 14 15 16 1
18

Specifications of 4-roll size-free mill for bar and rod at Mizushima Works

Profile meter

Rod line

BIC line

Bar line

Specifications

Table 1
Items
Mill capacity Product size range {mm}
Rolling speed range (m/s)
Maximum rolling load {t)
Mill constant {t/min)
Roll screw down Screw down range {mm)
Screw down method
Accuracy (mm)
Time (s)
Roll drive Drive method
Motor specification (kW)
Stand setup Exchange method
Time {min)

# 16~ 85
0.8~16.0
50
100

Pitch roll dia. T 400 + 4.5

Control | Remote operation

+ 0.02

3.0

2 rolls driven by electric motor

2 rolls rotated by pressurized water
No.17 std. : DC 1200 — 480/1 200 rpm
No.18std. : DC 450 — 600/1 000 rpm
Automatic operation using sled

3.5

w

e BB Vol. 28 No. 2 1996



74 40— 3L DB - DT A X7 ) — O

FHIE 150 mm HE LV P T, 16 mme ~8I mm¢ NDEET 20 F
OO —NWILBITHA X7 ) —[LEEL T3,

4.2 REER

Fig. 12 i ERBHI Y LTHRKED 20—~ REEFT Ly 4 O—W[Ei
ORBTERMEO B ETRT, 42 mmé ORIFER NEHOBEET,
fieked 2 o—nIEMEE LR L, ~TERHIEI & v, #7230 mmg S
CTERERESHORE T, HIETHIET AR 8RT 22z k
2T 20.05 mm DHEH-FEEENMRDEENFEETH L,

fg 42.2 L— + i 4 4|
§ ol el e
g 5 v
E ast Y
) - Tt T

" (a) 2roll rolling : ¢b 42 regular tolerance
3 e L i j —
= L N 1ol [T J| Al
§4”_ i 7 ﬂmvv o
= 418+
g L ! RN

(b} 4-roll rolling : 42 regular tolerance

E 302} t
g 0.0 LA MW ANALY R U AT
3 298
8 7L

(¢} 4-roll rolling - ¢ 30 narrow tolerance

Fig. 12 Results of product diameter measured by profile meter
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Fig. 13 Actual result of dimentional accuracy of products
rolled by 4-roll size-free rolling
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o 4-roll mill
Fumace Roughing mill I[ntermediate mill ~ Finishing miil (Finishing mill}
(a} Bar Mill
Furmace Roughing mill Intermediate mill  Fiaishing mill (é;]rs%]rllgﬂnhldil])

[ {b) Bar Mill

Intermediate mill

| 4-roll mill
[{Pze-finishing mil )

Fumace Reughing mill
E (c} Wire Rod Mill

I[ntermediate milt

Rod black mill

4-roll mill
(Pre—finishin i)

4-roll mitl
(Prg-finishing&.)
finishing mull

=

Fumace Roughing mill Finishing mill

Rod block mill

(d) Bar and Wire Rod Mill

Fig. 16 Application examples of 4-roll mill to Bar Mill and
Wire Rod Mill
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