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RECENT DEVELOPMENT IN ROLLING OF

BARS AND SECTION IN JAPAN _
Masqo Yvkawa

Synoopsis:

At the end of Puacific War, Japan had 8 units of blooming mills. During ten years since
"then new establishment of 4 mills and renovation of ‘1 plant were performed. Besides, bulk"
amount of fund was invested to the established blooming mills to improve the soaking pits and
other accessories. Above all, the Chiba plant of Kawasaki Iron Mfg. Co. constructed a latest
and largest blooming mill, in which majority of mechanical equipments had been imported
from the United -States. On the cotrary, the plant of Nippon Steel Tube Co. shows the
most.modern mill made of Japanese equipments. Majority of soaking pits had been improved
in Japan following instructions of Messrs. Fred N. Hays and James T. Macleod (Carnegie-
Illinois Steel Co.). As for the bloom-rolling stands, renovation of the millmotors and the
motor-generator sets was performed by turns in respective plants. The quality of cast or
forged rolls still remained ‘an unsolved problem. ‘No continuous mill for billets, however,
had been constructed anew. Nevertheless, some improvements had been- made in the. ways
of rolling such as utilization of diamond- -squared ' calibers and roller guides. As for the
finishing of billets, Yawata Iron & Steel Works had used since July 1952 a hot -scarfing
equipment (Lindé Co.) with heat- -resisting nozzles made in Japan. .

Moreover, in the field of bar sections rolling efforts had been made for recovery of
devastated equipments, improvement in the quality of products, reduction of consumption-unit
of fuels and power and enhancement of the labor-productivity. In the continuous reheating
furnaces, rationalization of the structure, amelioration of refractories and control- -automation
‘were performed. Heavy oil and high-pressure gas began to be -utilized rationally instead of
the traditional coal-combustion. As for the main motor, the characteristics were increase
of output and magnification in the number of rotation and W1denmg of the range of velocity-
change. To meet recent demands in multiformed sections, some equipment was devised for
a speediest resetting of rolls especially for the sake of heavy sections. In the new wire-rod
mill at Hikari (Yawata Iron & Steel Co.). all-continuous equipment had been projected so
that increase in the unit-weight of billets, increase in the finish- rolling speed, independent
driving of each stand and utilization of vertical rolling stands were prospected for an enhanced
production of products homogenous in quality and shape.

In conclusion, the stress was laid on further improvement in the bar and section mills in
Japan, although majority of the rationalization fund in the postwar Japan had been invested
to amelioration of the plate or sheet mills.
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Table 1. Main equipments of typical blooming mills in Japan.

Equip- ichia C Chiba, Nivpon Steel | Yawata (1) | Hiroh
ment Nichia &0 Kawasaki Co. | Tlfggn(;o,ee Yawata (1) xro' ata
| Loftus 2 way | Amco Botton |Amco top firedAmco 2way top/Amco 2way top
! Type top fired | hole|.Fired 2 holes | 2 way 3 holes | fired 2holes & (fired 3 holes &
i ’ ‘ Regenerative [Regenerative
] ’ 3 holes 4 holes
Soaking | Number 3 2 3 Amco type 2 | Amco type |
pits | Rege type 4 | Rege type 4
Capacity | 8,000~-10,000 | 6,000~7,000 6,000~7, 000 ?gg%‘f;’ ot ?&%l7t%gg
t/month/lhole\ t/month/1hole | t/month/lhole t/month/1hole | t/monsh/ihole
Rege type Rege type
2,500t/month/1hole/3,500t/month/1hole
: Square flat Square flat | Square flat Squareflat
Ingot Flat 3~ st | 2TV (1ap) 5~10t 4~7t 4~10t
Type Two high - | Two high Two high Two high | Two high -
- reversing reversing reversing reversing ‘reversing
Roll D=910mm D=1"120mm D=1"100mm D=1"000mm D=1°100mm
L =2.200mm L =2°830mm L =2°400mm L =2400mm L =2°540mm
Roll lift 750mm 1.800mm 1°200mm 1°000mm 1°670mm
Bloom- Driver 3500 % 1 3501 x 2 (Twin)|6000TP X ! (single)|6000F X 1(Singe) {700 X [ (Single)
(Single) 150 x 2(Leonard)|1501P X 2(Leonard) 130 x 2 150 X 2
in " Screwdown| 75 x2 Each two rollerEach two rollers|Each one roller[Each two rollers
g m : (Leonard) - l|in front of andlin front of and| in front of & | in front of &
Mill feed |[Each one rollerjbehind the millbehind the mill,behind the mill,[behind the mill,
» in front of anddriven each by|driven each bydriven each bydriven each by
Roller behind' the mill,lsol-P indepen-| 50?7 indepen-|the line shaft of|the line shaft of
driven each bydently dently the mill table.the mill table.
201 indepen- Bloom Bloom Bloom ’ Bloom. max.
Size of dently 130~120mm <} 1700~-300mm | 40X 300mm % 250mm >
products | Slab 250~610 Slab. max Slab. max Slab. Max Slab max
mm (W) 1500~200mm | 1000 X 200mm 950X 110mm £ 1500mm
Capacity | 400,000t/year |l1,200,000t/year| 700,000t/year | 5C0,000t/year | 600,000t /year
Tvpe , Three high |Two high conti-|Two high conti-
yp nuous & stand [nuous 6 Stand
Roll D =850mm D =600mm D =60Cmm
L =2300mm L= ISO]?Pmm L =1300mm
. ) 25001 - 40001 4000
ﬁ’;llllf t Driver Induction motor| Synchronous
Size of square(190x 155)] Motor
products X (115X 80mm) 96~140mm & 96~ 150mm =
round | 30~200mm - .
Capacity S — 500°000t/year | 400°000t/4g
Type Down-up-cut’ Down-up-cut Down-up-cut | 'Down-up-cut Down-up-cut
Great : (One-side support.) .
shear Shearing Bloom300mm ${Bloom 300mm ${Bloom 300mm Bloom
section . 610X 110mm Slab Slab Slab Slab
(max) 1500 % 200mm 1000X 200mm | 950 % 110mm
460 x 2 : .
Driver 200kw X | 50 x 2 (Leonard) - 2002 x 1 130 x 2
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Table 1 annex. Summary of newest-type soaking pits in blooming mills of

some steel firms in Japan.

. | e - ir-preheat| Date
' Firms I ‘ - Types Units i Eglii/ Hole size ‘%;rrlfgf started
L. Top 2-Way flred ) width length depth 4 .17
Nichia Recuperative 3 11 3°3000x 6°470 % 4*050 mm Yes 1954. 4 .
! .
Chiba(Kawasaki Co) E‘gitctl?g?érfa.léii | 2 2 Yes 1954.7
Kawasaki, i Top 2-way . . .
(Nippon St.Tube Co); Recuperative 3 3 1°990 % 5°030% 3*660mm Yes 1953.10
o No."5. sSp Top 2~way . . . .
O I -Bloom. M Recuperative 3 200>'(5 200X 3500 mm Yes 1951, 8 *27
- No. 5. Sp 7 . . . ‘
g I-Bloom. M 3°322%5°000% 3*700 mm Yes 1953, 1 .17
No. 6. sp p o . . .
g‘ I-Bloom. M . . 3°322X5°000x 3°700mm Yes 1953.10,18
= | No. 5. sp ” . . .
: Vi-Bloom. M 3°750x 5100 % 3°7C0mm Yes 1952.10.10
- No. 2. sp ” . . . ¢
g W-Bloom. M | 3°690%x4°000X3°915mm Yes 1954, 3. 4
« * No. 3. sp Top 2-way . . . .
b Vi-Bloom. M- Non-recuperative 2 4QOx6 800x 3*100mm No 1951, 3 .11
. Top 2-way 2890 5870 x 3785 mm 1953. 6 .11
3 Muroran Recuperative 3 2 (3°350) x (6°100) Yes 7 7.20
= X (3°785) 712,21
o Top 2-way - 2 3 . . . » Yes 1953, 5 .21
= Hirohata. Recuperative 2'890% 5°880% 3*660mm 1953, 9 .27

Table 2. Summary of main equipment in Chiba Iron Works, Kawasaki Iron Mfg. Co. (1954)

Soaking pit:

Blooming mill:

Great shear:

. Type:
Number:

Heating cap.:

Ingots?
Type:
Rolls:
" Roll lift:
Mill motor:
capacity:

Main rolling dimensions:

2

1°800mm

Armco. Bottom fired 2 holes

6000~7000t/month/1hole
Square, flat S5t~15t(18t)
Two-high reversing

dia 1°120mm, body length 2°830mm

3500 x2 (Twin:--.-- Fuji Denki)

1,200, 000t/ year
Slab max------ 1°500 X 200mm
Bloom 130~200mmd& -

Type: Down-up-cut type

Unit:
Motor:

1 unit
500 x 2 Leonard-system

Shearing section (max): Slab 200x [*500mm, Bloom 300mm £

Main features:
1. Stripper-crane 30tx 1 in soaking pit yard
2. Soaking-pit-crane 151tx I’ Morgan type

3. Ingot-buggy /

i

i
1
3

\

Table-roller 3. drive 35 x|

Ingot-chair (tilting) 7 75 x t
Motor for running 7 100 x 2

Net weighteeeoeerarianania.. 160t
Speed---+-roriienins 140~280m/min
Rail-gauge ........................ 3M
Driving-ie-eeeen. .--Remote control

Driven at the pulpit'by manual or automatic control.
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. 4, No.
. 5. Ingot- -turner
" 6. Eeach 2 rolls -

1. Table- roller there are groove° in the axial dlrectlon of the roller.

N

fitted w1th a S0P moter and drlven 1ndependently

: - (in front and béhind the mill:)
7. - Ingot buggy<—autmatic control for the course between approach tables of the mill.

- 8. Drive of roll-Twin motor drive system. Switching time of full speed.

2. Screw-down

10.. Table roller in front of & behmd the mill.

11. Manipulater. -

12, Designed for fitting it in front of & behind the finger mill;

1'2~1'_3 sec
150/P % 2

150 X2 ) Leonard-system
1501 X 4

150 x 1 lack-type,

only-on the pulpit side at present.

13. Front side of the shear
. thh adjustable-side-guard
-14. -Rear side of the shear:

(Crop-pusher fully equlpped with the crop-discharger

(The scale is equipced w1th a pneumatic-stamper

with pull-back-bype adjustable-side guard)

Table 3.

Main blooming eguipment of Kawasaki Iron works, Nij;i:lon. Steel Tube Co.

Soaking pit: Type:

Units:
Heating capacity:
. ‘ Ingots: ’
... Blooming Type: =~ =
- mill -+ +Rolls: e -dia.
Roll 1lift: ) 1,200mm.
Mill motor: -
capacity:

Ilgner 5000kw, 0~50~120 rpm.
Nominally 700, 000t/year.

Top-two-way firéd’ recuperator type (made by Armco Co.) .
" with automatic combustion-controller. =

3 ‘units, 9 holes. (Predetermined to add 2 un1ts, 6 holes)

10t/h per hole: normaily 90t/h.
~Square & flat ingots, each weighing 6~10t.

Two- hlgh reversing (made by Ishikawajima Juko)
1,100mm, body length 2,4C0mm,

-1 unit.

,(Madé. by Fuji-Denki).

Main rollmg dlmensmns Square blooms,: 170;»30035 mm-
: Slabs (1000~600) X (200~120) mm - = .’ . . N

-Main features: . .

‘Method for regulation and resetting of rolls
Leonard set (made by Hitachi, Ltd.); staand rollers .- - -

1500 X2 . ... .

‘are -driven each separately; with a special safty device.

1,500t. max. shearing section,

3~high stationary type (made by Ishikawajima Juko.)
dia. 850mm, body length 2,300mm, 2 units.”
Induction motor, 2500, 500 & 600 rpm.

(made. by Fuji Denki)

125 mm & (190~115) X (115~80) mm.

(130~200) mm dia.
Down & up-cut shear (one-side support) (made by

350kw x 2, Ilgner type made by Hitachi, Ltd.)

1,000x 200mm, 300 mm.

" Billet mill Type:
stand: Rolls:
’ Mill motor:
capacity: Nominally 500,000t/year
Main rolling dimensions: Square billets:
, ‘ Roud bar:

Great Type:

shear: Ishikawajima Juko).
Unit: 1 unit.
Motor:
Shearing capacity:
Type & unit:

billet shear: Shearing capacity: 400t, max. shearing section:
Horizontal move, 2 units.

Round bar Type & unit:

Down & up-cut shear (made by Sumitomo Kikai),

1 unit.
190 mm -, ’

hot-cutting saw: Max. cutting section: 200mm dia.
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Fig. 1.

New-type soaking pit.

& BERETHHR V1B B H b BELIEF DV, CORDIFE
WV BN T 3 BEIRSEREE R IR L THER &
BWERO=SEY b b, AN b ITEEEEE, HBERE
FEP E SRR DA T 2 1o TV 5. IREEEBTRED
B IRTRE ¥ A DWREINT 3 5 OHIFETH % HikE
BRI T B 720, BIEF A —EE s ANBER S 2D
Wit 2 HE L CRECFM 217 5 HERPEOIZLD L H
3. FRBEEORS TRABROAERY 2 2RL, B
ZHNTIEIRE & 7 D A ITEERA % 3105 HEIITITULVE S
FEFIPIEIN TS, KITHRK & BB BYA DBk
BHEFBRA EEER (Fig. 2) SWOWRREY A2 205 HE)
BRSERIER R ELR (Fig. 3) O—MI%Rd-

ik i CHT ISR IS N T OR TR DI T

FOICEEN TV AL, MELF 2L — X —, XA TS
NTEAGZECEERESEE S T 1CMARZS L ER
LTxh, TORPISREETS LickxgEETss
EHALNTHRI. SRUES Vx2SV —%—, 24
ICOWTIREEROUFRSED LN TE Y, I-HEA
HEEREEROHEREL L UEIRONSEBHABIN
HARRZITOTHRETRELLREDOZVFEERTE
BIWEDTVEDTIFOIERIZIERESDAIT S 585
HERBIT e A 3 D EEDNA. '
—HEBIIEFIFIT OV TIRE, T2 ALhrDRTH
B, &DEVERERES & O 1« DREDITONIC
DT b AR R b 70 b TRECRRBO N TV
-~ . -
(3) EZESHE T Z Ok
(a) HHf= -
S BTHTII—RI I A E -2 -1 M-G %
v FSEFLL TR DT DEEEAD R4 LEHIN
7LD — b, b~ AE LB Ty XE Ay %
W ESRIRES R R BV A © &R D BRI g %
Fl b Sifim% TS 5 & 3T HIEEIE O S 2 R/
SWAHNMTE. FWOTETETIRCOEOTY &
U TR THNEBERD FR 2D, L TFs -0
T4 2 BIEOT - X ~ Tk D BEEEEIT A B2 Do TWV
. LOFRITHED L= 2B LB EEE -
&~ /NI UIB A L & & TEHEMN B X OisE O 8
PEDSIERIT/NE < 72 DIRIER—BRBE 5. S8

Fig. 2. Compariso:i of the analysed units of
fuel consumption between the recuperative
and the regenerative soaking pits.
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Table 4. Chemical compositions of rolls for blooming mill made in Japan.

. ‘Roll dia} Body Chemical composition :
Material ‘length » Hard:
| mm mm C Si | Mn P | S Mo | Ni Cr Cu Vv ness
: | ' ~ — . H
Ordinary cast { 935 2°200 |-0*51 1 0*27 | 078 | 0* 14 O'OZZ? 0°23 — — — - 30° s
steel rolls I 1°000 2+400 | g*42 1 g°32 | 0-9n 2301 028 1 027 1 — — —_— — 31
L I e EAWAV S U TZL AV RS V% (W) pAw) Wi T L ] W ews .
Special forged ' 920 .| 2°200 | 0%65 | 0°24 | 0*55 | 0*13 | 0*010| 0*36 |..— | 067 | — |10 | 33
steel rolls 1°000 | 2400 | 0*70 | 0*45 | 0°57 | 0*029| 0°012| 0°37 | 0°27 | 0*83 | — — | 32
Special cast | 1°010 | 2°400 | 0°80 | 0°34 | 0°30 | — — | . — — 126 — |o016]| 31
steel rolls = 1°015 | 2°400 |- 0°51 | 0°32 | 064 | 0°022{ 0°02 | 0°29 | 0°63 | 0°57 | 0~18 | 0°21 32
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. -Table 5. .Summary of section and bar mills in Japan

-~ (with max. production record, Mar. to -May 1954)

S - - - - " s -
Sec- ! . <l . . ~ Heat Power
tions Companies “Ii’]vant_ o .Pr(_)ducts Production | 10K cal/t . [t

Yawata Seitetsu Rail’ Heavy rails 22,772 — 391
(ﬂ ) i
. € " | 2nd & 3rd Y L f i .
‘—% o | Heavy section Hea\{y.sec%tlons 17,976 j 528 55°1
3 Fuji-Seitetsu | Heavy section | Igzea:zcéigz :
- (Kamaishi) - ' . ‘ 10,421 512 380
> ) Heavy -sections
o Nippon Kokan | Heavy section | billets, sheet 194273 551 -41°0-
o . : . bars
1Yawata Seitetsu| °rd medium |p. o e cection 7,831 501 460
: section i . ’
e . Light rails ' -
2] Fuji Seitetsu Medium & i ’
=} ' . medium & 9,126 430 66°0
,g (Mu.rczrgg) small section small sections ..
Q o
o . . Billets, heavy .
« Nippon kokan Medium P
) = e s & medium 15,428 437 450
§, ‘(K‘awasgln) section sections .
< Toto seiko 2nd medium Medium '
& ! .
= ... S section - sections 2,945 639 701
Sumitomo Medium ’ - .
(Kokura) - section Sheet bars 4,732 530 . 404
Y awata Seitetsu3rd small section] Small bars 7°536 340 50°5
o - ,
g Nippon Kokan ) . Skelps, small . 395 .
,% (Kawasaki) tst small section bars 8+802 5 73°0
Q ‘ : - N 2°253 827 70°0
u -Sumitomo Small section bars .
— (Kokura) - 458 4 .
9. | . Kobe Seiko | Small section : :
= - small section 4064 410 750
2.t Azuma Seiko , Small bars .
Osak .Seiko Kyobashi Small bars 37189 543 6970
=3 ‘ o S | Ordinary & . ' .
S Yawata Seitetsu W1re-rod~. special wire-rod 6916 416 -133-0
@ | Fuji Muroran, | ditto “ 9°245 400. 98°5
= | Kobe Seiko 2nd wire rod 7 137171 381 126°0

Table 6. .An example “of renovation of Ilgner equipment

\ Items Before renovation ‘ After renovation
. ]
. i : i ¢
‘ Machlnery\\ Qutput | Rotation | Voltage | Cycies | Output Rota_lon! Voltage ‘ Cycles
] k.w r.p.m. Vl o |[ k.w r.p.m.| Vi oo
Main motor o 3250 50~120 750 1 4500 70~160 750
Generator 1800% 2 500 750 . 25002 510 750
Induction motor 3250 | 495 6350 50 © 4500 510 -1 6300 | 60
Exciter | 220 | 725 | 3300 | 25 | 1z 1770 | 3300 | €0
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Table 7. Typical new-profile steel products.

Name of species Dimensions f Profiles l Uses ! Special features -
! : ' ' " Increased sectional coeffi-
i { i
Mine frame 121 kg/mm?)(g?x 1t2 : ] . Mine gallery cient and more favorable
steel 29kg /m ! I | frames points than those of the
g 149% 120 13" = | heretofore ..applied used
! i rails. (New-profile).
l «
e 22°'5kg/m A B t ’ . - .
Mine framg steel 105 % 84 X 9| I 1 Dxttoy .- Ditto
28°6kg /m i ] ‘
! 115% 95X 11. ' ! :
: | » i Heretoforé fhey have
Bulbed plate Various ! Material. for | SR n
- dimensions ‘ " welded ships used the bulbed angle

of which the flange had
i ‘been cut off.

N o
ae ,

Heretofore, they have
used the U-steel of
which the flange had
been cut off.

uneqﬁl-lateral
.angles with
uneven sections

Ditte

Pt
Ditto % !
| o ;
i_ H

. . i ; . Different profiles have
Tie-plate | Ditto ‘ = b X ‘ Pr;);iefst]lgéx gﬁs come out in accordance
] ' A= p with  production of
! ; | different species of rails
) )| =
Joint bar , Ditto i ’ Connection of Ditto
f i M | rails
U t |
Fence post AxB : Fences -;
23x32 K “» ‘ :
. I R o) '
, | kl |
f : ‘ !
Rim-ring bar * Various ! Automobile !
i dimensions k g
I : |
i
Sash bar Ditto Eﬁzq | Window-sash
Deformed Di1o~.-D38 Reinforced Increasls: in the adhesive
concrete bar " concrete power between concrete
and the bar.
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. 11. ‘Heller’s combined sawing
and drilling machine.
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12. (A) Combined sawing and drilling machme

(B) Layout of the same.
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