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Wide Flange Beam Mill at Kimitsu Works of The Nippon Steel Corporation

Shoshiro IsHIMORI, Makio KopaMA, and Tsuneyoshi NisH1

Synopsis:

The Wide Flange Beam Mill at Kimitsu Works of The Nippon Steel Corporation started its operation

in 1972. Its main features are following.
(1) Continuous rolling of wide flange beam.
(2) Continuous finishing line.
(3) Automatically controlled warehouse.
(4) Computerized production control system.

1. #& B

0 E A Bk (BR) B KR ATE TR T 9955 B G A0ed
TAMEVGERELE SR RAB L2 L CHADER %
DT B3, BEFN 47 B ICIREEZ B LT DAk SLH,

FERL ER B W CHERORETIR DOk #E R FiTic F 54

6&%&&%%%&&%%@00&5.%WI%ka
TERELE DRI IS INIL A - 72T, FEZIY
B OEM S D L ITEHFED 72 D> DEN I 2 7 A
DHEEVPEE L E 2 DT Loz <<, sgitic
L2 TROENS ERIBROBAERIC B S Wi
HTELD oD THD. BTHIIERDE, ERE
i, W7V — PRI ER R LI 2 L4 & LT
WERBO BB, EHRLEE»D, i TR MmE
m%brm%%,bay*yﬁﬁgéi&rﬁﬁ&?ﬁ
MOT LI Y CORYEE AR L. AT TH <A
Eéht&ﬁ%n4Ey%f§ﬁlhéaﬁmﬁ$®ﬁ
%%i%<§mbrwé.uko%%momrb%@w
LETH LD 53481 E FM LTVl 258 20 @k
FINRE AL ERE 2 MR O=SEEE ), =25 T
%WH,mn@@@IWQtﬁK§5éht.uTE%
ROBMEZHET 5.

2. I 5 8 =
2-1 ITEDO%HaE
%I%H%%@¢?%%%¥@Wﬁﬁ%%éhéH%

MEHAICEETS. 88T 5 85E Y 4 X132 H500X 200
PUFT, ASRRERASEMBAELY D5, 2044
AT MO P C BT e » FOXEVWHEZHO
RTHRDBER 0 v bASKE L, Lo bISscin,
PROFEZD LI E VS EERE->Th Y, BHohT
BRODRBEECHEH LYA XL V25,
2-1-1 FEfELoke
HELORBII>ED 4 5TH 5.
(1) e
(2) RR®H, BEREBE, BEeH s — FEN %
Ul &3 B B R
(3) HELARE
(4) BEBCILSELKAL 54 R4 754
HEEEEY R T L
2-1-2 THROBZORHE
THRUEGOBFHISED LB TH 5.
(1) £ERESEL, BEINCEEERD 2 ~ 4 5.
(2) HWHO~TEBESE .
77 PRDNT Y FREEED 1/2 D
D = THLOE D REERD 1/2 DIF.
WLl ANy . TEITHL L.
HaotIERS, YRGS OIREEREED 1/ 201
T.
(3) FESOREATRE.
A=V =Y S X DEENPRCE
RSO BE AT RE.

* ERF0 49 4 12 B 9 B2 fF (Received Dec. 9, 1974)
OB B Rk (BR) B ELSkTR (Kimitsu Works, Nippon Steel Corp., 1 Kimitsu Kimitsu-city 299-11)

— 136 —

Pl



#

FEEBGGR)BHEUKMAELBIS 2661

% 5 4 HE 80 0 B 53 9] AE.

(4) SEpEEurE<, ko 2 58l k.

(5) 85 FHDEFE2R ML, B3RO 3/4 8
FE.
(6) Jikesls WVINE ELA5 7] E.

2.2 LAFZY b

WTHDLA 7Y by Fig. | @FRT. @A EEET
GBI VTEESH, BEFARZZI/E WMAE
BTAEIBCEINRS. HIEdFE Ny | BREr Tk
IMERAHNITX I E L CHRETETDH 5. .

JEREEX v M AERERY, PIREREIREE, By
Kadohsd. HEEHIFE 2 Hi FEERE 4 5 TR X

H R, BD, Ry, R, DECEEXN 5. BD EiE
BN TSR B U C MfE—0 Wil XEERTH
5. RO BRI 1 oh ThE G 21775
v, FRREERREE Uy, By, U, Uy, E, 058, (i
JEUEEEREE Uy, Us, Ey Us, By Up @ 6 50ERERE
Tk ENn S, Ulda=~N—HvFhEiE, Eldx v Uy
—EIEEN D 2HI FEETHS. Rk XU EELE
HPEL L 31w AMTC (Automatic Minimum Tension
Control system) FIB/TN5&IHL 27 A2 XD, 24
v FREPERAIDRAMEZE I > T %

HEx%2 2 Fa -0 REEE 120m i EEX T
575, YTHTRTOE IS TITHEETRS.

8Y
o RS ‘:::_._-_—___-_——- A
L] T
] ]
wEl : t § E; Uz UU5€ UsE Uz cB
: U Uz E 4 "
o S d—tf o BAof o f
S T —— o ;I g § A
4 g & é é OC 15007 | ™\ "\ "0C 500k p¢ 2500 | \é‘DCISOOkw
AC 1 500k0 OC 4 000Kkw \  ACI750kw  DCSO00\ DC 2200 0c2500] \DC 500
AC 2 300kw 0C 2200 DC 500 0C 2500
ettt e il iy
CS %:?7%_—_—_—_—_::.-_[_\:/:}!}:

NAAAR
|

i
!

(LY)

W @
!

L
f
=
_<

T 1
i 1
| ]
! :
! I
! I
! !
1

|
|
[ i

)
| ]
| 1
1] 1
—_ -

Fig. 1.

BY Bloom yard

WF Reheating Furnace
R S Rolls Shop

C B Cooling Bed

RoS Roller Straightner
CS Cold Saw

I B Inspecting Bed

S B Piling Bed

BT Binding Machine
RY Rack Yard

LY Ordinary Warehouse
S C Shipping Crane

Mill layout of wide flange beam mill at Kimitsu Works of Nipon Steel Co.
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Table 1. Some features of wide fl

ange beam mill at Kimitsu.

Size range | Max. H500 mm x 200 mmX12mm/22min Min HI50 mm X735 mm X5 mm/7 mm
Capacity Ist Step 80000 t/mon 2nd Step 150000 t/mon
Labour productivity Ist Step 160 t/mon/man 2nd Step 190 t/mon/man
1968 ~ 1970 19681971

Research with rolling plasticine

Research of roll pass design
for continuous rolling

|. Basic phenomenon of universal
rolling.

2. Basic phenomenon of rolling with tension

or compression. quality.
3. Roll pass design. 3. Roll pass design for high
flexibility.

I. Roll pass design for high
productivity.

2. Roll pass desigh for high

1970 -1971

Research with rolling zinc by 3 stands
continuous model mills

] 1971-1972

{. Bosic phenomenon of universal rolling and
edging.

2. Basic phenomenon of rolling with tension or
compression.

3. The best control system for minimum
tension rolling.

4. Theoretical research of rolling with tension or
compression.

Summarizing of the effect

of the research mentioned
and designing the roll pass

design and minimum tension
control system of the

continuous rolling mill at

Kimitsu.

1970 —-1971

Testing in the actual large section mills

. Movement of edging mill motars
rolling.

2. Fluctuations of electric current in a bar.

in tension

1969 — 1971

Simulation with computer

2. Calculation of coefficients of tension contro

system.

1. Confirmation of effect of tension control system.

Fig. 2. Progress of research to develop continuous rolling method of wide flange beam.
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ng : Roll’s revolution without any stress.
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U : Universal stand

E : Edger

Fig. 3. Relation between speed unbalance and
tensile stress produced.
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Fig. 4. Influence of tensile stress between 2 stands
on rolling pressure,
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41 : Alterating volume of electric current
T : Tension

T, : Forward tension

Ty : Backward tension

Fig. 3. Relation between tension and alterating

[~}
volume of electric current.
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tensile stress.
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MRH = Master RHeostot

® = Motor
SCR = Thyrister unit
ASR = Speed control unit  SSRH=Stand speed RHeostat

REF = Reference AMTC = Autornatic minimum_fension control

Fig. 8. Control system of the continuous rolling
stands of wide flange beam mill at Kimitsu.
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Fig. 9. An example of alterating width of flange

and alterating electric current volume of
each mill motor belonging to continuous
finishing train.
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Photo. 1. Continuous rolling of H-beam at
Kimitsu.
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Photo. 2. Cooling bed of wide flange beam mill
at Kimitsu.
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Photo. 3. High speed cold saws of wide flange beam
mill at Kimitsu.

HlE — PR TERLSTH 5.
34 X752 PAORERROER
LLEDOWRFERE % b & B EAE LB BT 55RH

— 141 —



2666

& & £

2 6l £ (1975) glls

Table 2. Specifications of intermediate and finishing mill equipments.

Maker : SIEMAG—Ishikawajima-Harima Heavy Industry Co.

Type : SKG(SIEMAG KOMPAKT GERUST) Link type mill

\ Items ' Dimension | Revolution of | Mill motor | Re‘.’ﬁl"’tion of Reducing
Stand ; of rolil roll (rpm) power (kw) | ™t motor gear ratio
—_— i (rpm)
- H 1 2006 12.5/31.2 1500 | 200/500 1/16.04
: V| 900¢ X270t |
E, — 750¢ x 7001 25.0/62.5 500 200/500 1/8.023
Intermediate U H | 12000 17.8/44.5 2 200 200/500 1/11.21
mill train 2 v 900¢ x 2701
U H | 1200¢ 2.41/60.3 2 200 200/500 1/8.32
» v | 900¢x 270
E, — 7504 x 700L 47.6/119 500 200/500 1/4.233
U H | 12004 31.1/93.4 2 500 140,420 1/4.49
‘ V| 90042701
U H | 12004 37.9/124 2 500 140/420 1/3.69
s V| 9004 % 270L
_ L
Finiehing E, 750¢ x 700 76.9/192 500 200/500 1/2.613
mill train U H 12004 46.7/140 2500 140/420 1/3.03
6 vV | 900¢x 270
Eq — 750¢ x 700L 100/250 500 200/500 1/2.028
U H 1 2004 51.6/155 1 500 165/495 1/3.19
7 vV | 9004 x 270
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[Customary finishing process |

Hot saws
@ [7

e
Finishing stand

Cooling beds

Roller straightner

§ To inspecting

[Finishing process at Kimitsu Works]

e

Finishing stand

Cooling bed

bed
Roller straightner
1] | som————— 3
\ -
No.! cold saw(—& Transfer for g_urhermg
[—E No.2 cold saw
J | m— — |
[ ) = J
L‘@ No.3 cold saw
—
To inspecting

bed

Fig. 10. Comparison between customary finishing process and finishing process

at Kimitsu Works.

Table 3. Specifications of cooling bed for long
H beam use.

Table 4. Specifications of roller straightener for
long H beam use.

Maker Daido Industry Co. Maker Hitachi Zosen Co.—DEMAG
Straight- | Structure | Walking beam type Straightening speed 0.3~7.5m/sec
ening motor Traverse DC22kW X2 sets Numbers of rollers 4 upper rollers,
grid power Lift DC150 kW x 2 sets 5 bottom rollers
Roller’s dia 840 mm¢
Structure | Arm turning typeX2 sets Roller’s pitch 850~1 400 mm
Turner motor Main motor power DC110kW x4
power DC11 kW X2 setsx 2
Structure | Loading type Wi lhbOIRY ¥ TR, BEMLL, LrdHE
Chain | GEEVY| max. 660 LS MR EOME b5 227 7 — R0 —5—F—F
transier Pitch 1 1 B N . -
motor 1tc 000 mm 131 lines NCESE LSS Lo 2 e X D, R, SHEEERED
power DCI11 kW X6 sets

LIECROREEE 100m/ min # KiFic EEH5LDT
»%. Fig. 10 129%H, BIE, UM ORRHECE & if Rk
EHBLTRLTWS.

EREI OB sh BRI RE2 20 70%, B
RE, Mgk EOBRE wHron i kT ERESR
L. YTHTRIERENEEED N FEEH - T

KIBM L& EBR L7, Table 3 ~ 7 icHEEEFEOMT
FE%, F7- Photo. 2 ~3 WEERKAZRLTWS.
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Table 5. Specifications of high speed cold saw.

Table 8. Specications of automatically controlled

rack yard.
. Maker Kawasaki Heavy Industry Co.—
SCHLOEMANN Itea Specifications
Blade 1600¢ t=10mm Area 74 000 m2
Cutting speed L(_)w range 40~175 mm/S, Dimension 176 mx134.5mxX26m
) High range 185~350 mm/$ of building (width) (length) (height)
Cold | Circular speed 1120 m/sec Dimension 1490 x 12500 x 960 mm (760)
saw of blade i of rack (width) (length) (height)
Motor power | AC270kW 3300V Number of rack | 610x 10 lanes=6 100 adress
1500 rpm . Stacker crane 10 sets
Saw feed Pressured oil type, Travelling speed 100/30/5 m
Stroke 2100 mm Weight of Max 6t
handling products
Type Multi-Stopper head type Width of Max 650 mm
handling products
No. Length of Max 15m
Item No. 1 GS | No.2,3CS handling products
Saw -
gauge Numbers of 9 6
stopper head
Gauging range 14~36 m 6~21m
Traverse speed | 0~300 mm/S0~300mm/S
Traverse 3m 3m
distance
Table 6. Specifications of piling bed.
Maker Ube Kosan Co.
Dimensions 25m widthx15.2m length

Taking-in unit
Traversing unit
Dividing unit
Turner

Piling unit

% 2.5 beds
Chain transfer with 4 dogs
Chain transfer (Loading type)
Pusher with 2 dogs
Full turning type with 4 wings
Lifter, lifter head, piling pusher,

piling head
Rope transfer

Taking-out unit

Table 7. Specifications of binding machine.

Maker Sumikura Industry Co.
Type Automatic hoop binding type
Dimension of .

handling products max. 800x550 min. 150 100
size of hoop 0.9 tx32 width

KO REIIGOHEOEEREN Z M X e KE L, 50
FIGEDAENDRGIT LEBERD - DRE 8sec 21D
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kL, LabA o4 /REo—8E LTCTIBCES
L7cDE R TLBIDRNI L THS. AENOREZ
FTRCHBEOETRCHBMNIOEE X h, ILITAER

Photo. 4. Rack building of automatically controlled

warehouse of wide flange beam mill at

Kimitsu.
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Fig. 11. Explanation of computer control system of production at Kimitsu.

* LM vyard : warehouse with Lifting~-Magnet crane.

Table 9. Comparison of qualities between wide
flange beam mill at Kimitsu and
customary mills.

. Wide flange
Mill beam mill at Custqmary
Item Kimi mills
immaitsu

Deviation of
width of flange

Partiality of x=0.2~0.5mm| £=0.4~0.7 mm
web 0=0.3mm ¢=0.3~0.5mm
Variation of 1 1

height of web nearly equa 0.5~1.5 mm

Zero

in bar

(1) BRER, "M F4FEEN T » FTES
VAT ATHBT L.

(2) MUK LAEIHbEFRE Lok~ vy
VAT LTHDLT k.

(3) —HUEmiHod & THRELWINER R
BR~ONED» DIEFELIEHR ¥ — 2 % WL T52
L.

SEBEUAF LA L T4 L RAFREXTIA L

Table 10. Sizes of rolled light gauges produced
in wide flange beam mill at Kimitsu.

Height of Width of Thickness Thickness
web flange of web of flange
( mm) ( mm) ( mm) (mm)
300 150 4.5 6.0
300 150 4.9 9.0
250 125 4.5 6.0
250 125 4.5 9.0
200 100 3.2 4.5
200 100 3.2 6.0

VAFREDPLERD. X754 VAT AROQERSH
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#, @EERIEER, ©@FEEHHRETOFERL X%
BafTS5. A 54 09 27 QMBS IR
g, @&EEXIET, OFEEHORE, @ L7 v+
>, @EEBEELIVUTY £ b, ORBEREOHIE
OHFHETF L UCERONE, OFEIREDOER, @F
HEWo 7 — 25817 K&177 5. Fig. 11 3454
YURAT LDOBERERNTLTVS.
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Fig. 12. Development of mill operation of wide
flange beam mill at Kimitsu.
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