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Development of the Billet Cooling Facilities Using Fog-jet Cooling
and Its Operational Performances
Osamu NAKAMURA, Mikihiko TAURA, Masashi MITSUTSUKA,
Heiji MORISE, Kenji SUENAGA, and Kiyoshi KiMisHIMA
Synopsis :

New fog cooling facilities for billets have been developed at Kamaishi Works, Nippon Steel
Corporation. The facilities have a walking beam type cooling bed, and as-rolled hot billets are arranged on
their corners and rotated on the bed in walking.

The billets are natural-cooled from the initial temperature toc about 550°C (core temperature) at the front part
of bed and then fog-jet-cooled to about 100 °C at the later part.

In this report the following items are described: the new techniques developed, the basic design and main
specifications of the facilities, the passages of constructions and operational performances, improved points
and unsettled problems, and others.

Main techniques developed are the billet straightening mechanism using billet pusher, the system of on-
corner arrangement and rotation of billets on the cooling bed, and the fog jet cooling device of billets having the
crossflow type nozzles.

This instalation has been smoothly operated since June 1975 with a sufficient cooling capacity using the fog-
cooling method for all billets containing carbon lower than 0.75 wt%. This has given no cracking and less
deformation, very small reject level of billets (about 0.05%), and no nozzle clogging for about eight years.
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Fig. 1. Schematic illustration of bil-
lets rotation process on the walking
beam type billet cooling bed.

Photo. 1. A view of billets arrangement on the
billet cooling bed.
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Fig. 2. Billets and fog nozzles arrangements on
the billet fog cooling facilities.
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Fig. 3. Header constructions of the billet fog
cooling facilities.
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Fig. 4. Cross section view of the billet fog cooling
facilities.

Photo. 2. A general view of the billet fog cooling
facilities.
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Fig. 5. Cooling water supply system the billet
fog cooling facilities.

Table 1. Main specification of the billet cooling
bed and the billet fog cooling facilities.

Ttem Specification (Initial spec.)

Size (at room temp.) : 121 mm square
X 18 850 mm long (Max.)
Billet Production capacity : 320 t/h (Max.)
Steel grade: Low to high carbon steels and low
alloy steels

Billet Entrance of NC zone : 1 000C (Core)
Entrance of FC zone : Below 560°C (Core)

temperature Delivery end : Below 150°C (Average)

Area : 20{250 mm widex33 020 rrlxm long

. Length of NC zone: 22 027 mm long (104 billets)
Cooling bed Length of FC zone : 4 400 mm long ( 20 billets)
Length of delivery zone: 6 593 mm long

Fixed beam
10

Walking beam
9

Number of | NC zone
beam FC zone 9 8
Delivery zone 10 0
Header lex;gth 4 : 4,400 mm B
Number of headers: Top 32, Bottom 27
Head]er and Number of nozzles : Top 1 280, Bottom 1 100
nozzle ; g
Construction : See Fig.3
Material of header and nozzle : 18Cr-8Ni steel
Capacity of water  : About 5 000 1/min (Max.)
Cooling Water flux : Top 20, Bottom 40 1/m?-min
water (Max.)
Water supply system : See Fig.5
Blower : 750 mm H;0x2 800 m*min x500 kW
Air and Exhaust blower : 210 mm H;0 X1 000 m3/minx75 kW

steam Air flow system : See Fig. 4
Exit air speed at nozzle: About 40 m/s

NC : Natural cooling, FC: Fog cooling
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Fig. 6. Constructions of laggings for sound
absorption of the billet fog cooling facilities.
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Fig. 7. The amount of billets cooled on the
cooling bed and reject rate of billets suffered
from deformation.

By 1 v vy A2REL, 0BRSS XIOBE S
7 O BERS¥F v 72 By . s¥Fv 7
11, BREHEDO KE w7y - THEIATWS
(Fig. 6 &) .

3. & ¥ R @&

3-1 BERE

BHK B L OEBAHERME M 50 £6 A HHE
(FEFN 58 4£2 B) F CIHRRWEREIL T\ 5. BBBM
BRIy, BT 2 X540 IABRELLS,
Zh BIRBEIE BT e bR I hie.
ZOLHEKTAE I hi BT B (KBS &
) 13, Fig. 7 wRT X5, 50~60 5t/4E, BT 1
BETHE 25~30 FR/ETHY, ZoFEOE—H
BEThBHHHKO | Blbix-HacER Ihi. BlfEET
CHE 0.75wt% L Fo BT 14£EBEAHINRTW3
723, BT % XORKEMTH 2 BM KRBT X 5 R
FAEL T o,
32 Evy MEE

BT {RJE D FREHE & EREELL,



% 69 4 (1983) %16

2014 % M
HEHE (°O) EiEE (°0)
(BT Fuiy) (BT Z=m)

BHEKARD 1 000 1052

KEHEA D 560 LLF 499

KA A o pF {60 I

ThbH., LidoT, K BT BH o BEER ZH
LT3, 7ok, WaKEDOHE S EHEMET,
HEHE (/m?-min) FEE (/m?-min)

HH  OBK RN it
EE 10 20 3.2 18
T 20 40 8.7 38

TH5.

BT REOHR;E L EREOENRR L LTUL, BH
IRTRAERGE] (BRAT<32ME), St KE, MEME G
sy, SR ), BT i (G : 123mmf, 5
#&:12lmm§), BT FmR GREF: Bindut, E#
P HEHEH) T EOBGAE L bhd, BEIKRADRE D
21X, WA THOBRESGEOETCREL TV,

33 ELy PO .

AHEOBHRBESR L, BHK, BHEAHBRME,
BERM e L CRET 5 BT ofintp 3% L. #in
DOEERIL, AIBE—2aDA e — 277, BRAEH
V= v EKE YV — v OAEEIDAE, ~y FOKFEER
B, B~y FNORKDIHARAR, R E v OREHRE
RREETHSD. Lrl, thboRERYIERERT S
ZEwXo>T, BT @i L, BEBS 6 A%
ik, BMADOHEME (V=2 bR :0.5%) MR X
i, TOBLMA Y XPAEFET, BEOY V=27 1+
iz, BEMOH 1/10 o v<1rTh% (Fig. 7 2H).
3.4 #oKHHOEE

WREE T, AGHEKLEET %4 BT 23EEHH
Xhaz ek o2Twic., LiL, RGHEKTONEE
MEBEHE L » De\ted, B IOECHOEE-RRNEK
% BT, BAEESR (R OREMWRER OB
B, C=0.75wt% @ BT %, BBAHTIIis B5E
HBEHL TS, ink, BESHNOKKLELELIRE
W RGEHAH LIS LT 5.

AREOH B EMOBEEFEC L5 L, BEHA T
TZEEBAE I I N BT hBBE S hicls (Fei
) RS INCERET S KRG REEL sy,

3.5 JXIHE

A OBRBIBHIAERY 8 ER » AAPAZIRAEL T
v, ZOBEHL, KERNREZ O6mm Rk Ltz &,
BIVKEL~y FIVEBWVNECRE LI E, ~y

FEROTEIVN S VI DEHKZRA LT3 By
B~y FEPRCIEE - WETH2 &, WIHb0EE
2 bha., ok, LEHEEDE, WIMATETEEK
THRELTW 5.
3.6 JIKOHTBR

3-3 SR Lick 518, BAROEEKEDERE
WBREHE L b A, BT o KABIRIERE O FEMEHIHR
HEL D EVLD, ZONEMIELTH, BEKEDOSE
BEGRGHE X v A, EBREE O 35 & (87 #iVFig.
2 BIR), K&V — vOIEIFH I mEficd, BT g
HXNCEEIL, BT CEHERFANC A & — ARE
L. chiextl, AREOBE, K&V — VIE K4
m kKT, BERE BT cERLcE S BT A
WL TS, ZORZPBHKOEBEGRLIEAIE
TnwBHhDEEZLDLIRS.

4. BRBEOUWEBIURE

ALBOBBBICRELLRELED + 7 70X
%, BIOBIhHEBECOWTERERT 5.
4-1 HHRBEEDNE

(1) €—2anxs
LHEOBRBOFEHE € — 20AHE, FHlxiELE
T5EHNRELL (Fig. 8(1)). v — 200y
ARG TS L Lo TS ORER Y LT

(2) BEIEve— a0k

WEIDEFEHEI & Fh i R BT (RAEE :
¥9m) DAEEEL, BT QWi y BB ELE. o
BT 579, BRBH Y — VICEE ¥ — 2%
L7z

(“{jﬁgzﬁ}mmm l P

(@) Initial (trouble) (b) Improved

__-
— "
————

(1) Cracks occurred in a fixed beam

NC FC zone NC FC zone
zone zone u %!

i
'
i
'W
.

<>ﬁi <>‘<>> %
Fog aﬁa R\Fog Air'[/zrﬁ Fog

steam i

(@) Initial (trouble) (b) Improved
NC: Natural cooling, FC: Fog cooling

(2) One side cooling of a billet at the boundary
zone between NC and FC

Fig. 8. Examples of troubles occurred in the
bed and the fog cooling facilities.

— 72



Elvy F AEBRARMOMTE L L OREER

2015

4.2 EESHREREDYE - MR

(1) #H=7h—7vO&RE

K& — v b AREGH Vv — I~ 2 EE e
X2, K&V — v ADERO BT o FfilvimesSh
5%, zo BT 13 k&< #inns (Fig. 8(2) 2R).
HRGH Y —vilo s Zr (2~3 @/~ £)DkK%E
EIEL, 7 AANLBEZOLYEHTAZ L, Tibb
WH=T7h—F VEBETH LR IOTZORMELE
Pl

(2) ~y #OKVEFHE

8-6 fiCiid Lic X 5w, REBHE CLImEKOBKEZ)
KRB D, RAFREL, BREBRRREERIHRGHED
¥ 40% oXKETHBEIh TV 32 HioRakHts
R). —oBs, EE/ XAANLOEHEHE K B
0.21]/min HTHB. DAt KEXH, AAhb
H—IcEHE IR 5 7D, ~y FOKFEELEL < HE -
EEL 7.

(3) HR &7 P RVAZOONE - HEOWRE
BBRAH Y — YR BT HHERROZEENL, BT 5
oB—K, BETHEBT o b i BE8+5. L
BT, BER L 7 P OBRBIBAFIIFEECERTHY,
ABEOBBHHRICHZ X 7 FBRUIAZ O DOAE R X OHE
BEATHBRNCHREL .
43 BREINI-HRE

(1) BCH - K428y v, r OEFSHAL

3-4 g it LicE B D, CE>0.75wty o BT
11, BEBASH TR, BREHEH IR TS, L
L, YTHORKFEICLS L, RCHCEASHMOL
BEHRNEIET 2 - Lo Tnwb. LichioT, 4%
Zhoo BT 2EHEAHAET S LABREC 5.

(2) &K~y FHHERYBREREOHR

Blfe, K~y FEROHBEY LI A T LCEEK
THRFELTWS., ZOFERELTL, AJIT~y &0
BEBEL W52, Z OBBAEFEL A £ 7 L %L
THZENRBETHS.

(3) EEAHBMHOEKHOIE

K&y —volfildichbbiB Ly~ v Tk, 7 v—
vEAWT BT 0MBIEENRTHORTWS. L Z AN,
S&&t (KRR, BE, RA) K XoTl, RSB
LY —vnAifiiiL, coREH 7 v—vFERX B ET
5. 42 Hi(3)CEB L X o, ABRECEVCIIEE
SHERBT oE—BHC L OTHIEEL ML, R 7
vV ORIHER XU E 7 P ~OBRBIE 2 EE L
T, COMBERRTIEVLETHS.

(4) BH=7»—7 vORE

4.2 (R LIcX 31, BREH Y — v KRS
S vk tE s tn, BREH Y — VHlOHEE » A vk
BTG OLNEH IR TS, ZORKR, KV —v
OEEL, ER=7 =7 vk OTw5S, &
DORBAE ALOBIZRT 1cd, BRI DHOHROBL
=7 h—F VOBRENLETHS.

5. =

BUEEEIShERE Ly + (BT, 121 mm § x Max.
18850 mml) *ERICEE L, EEIWEL a2 b 550
°C FTHARGHL, 5]\ T 100°0C LITF % CHESE
BHTEY + —F v 7€ - 2RGHKE JOHEBHHH
AR L. Z ORMEIX, FEARBE (B S
AT, BEFD 50 £ 6 A BIERCHE L Tw3b, =
DEEOE R LOBRBER L, ROEBHTHS.

(1) ABfEOFH

ABEOTHEBL, TEEDERY THAS.

i) BT #PiERE 2 CHRRIGHTILD, s
DAR— A% HREH, BEASHR ICHBHLD 3 -
VICAEI L .

ii) BT oXEWEE -3 X0 BT OiEE DD,
BHERCY y —F v 7€~ 2 HRNERMA LI

iii) BT oflisiBHlEDd, 7 v ¥ +4BIE, KEIRK
ER IOEESHHATEA L.

iv) BT &% —HHT 5720, BT OEWAE
F}IOPRIB e — 2R BB L.

v) W%, AAOPAENIEk I OEHKESEREOILX
Dic, ERBSK, AvEERA L.

(2) ABEOBEEEMK

ARBEOBIERIT, FTiLDLEHTHS.

1) AL, BEFN 50 46 Ah HLHAEE TH 8 £
TEF BB L T\ 5.

ii) # 1000°C o BT %, FrERfmc 100°G A
T oHECLAHTES.

i) &#Eo BT ofispixd i, BT oy .7
FRIZEEME (0.5%) 0 1/10 TH 5.

iv) » AAEAZE, ARBOBEBIBERREL T
FAQ I

g, ARFEOBMR, JtF IVERYHEYL T
ot B B ARk (BR) AL, SRR, =5t
2o, BREHMAR, TFEEROBRE, B IUER
EOEEAEY LT WS RSSO BEREE
CEREhAT-L T

X (3

1) Z®EXR, HRERWE, AREd, P& €: g
$W, 69 (1983) 16, p. 2002

2) =HIEXR, BEKMHE: LM, 65 (1979),
p. 674

— 73 —



