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Outline of Annealing and Pickling Line for Stainless Steel

at Chiba Works

Toshio Watanabe, Yoshio Nakazato, Ryuzo Sate, Hirokazu Takita, Masanobu Ochiai, Minoru Hoshino
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Synopsis:

A new annealing and pickling line has been put on stream at Chiba Works
in October 1932,

Meeting with the demands of the age, this large-scale line elliciently pro-
duces coils of large dimensions, i.e. maximum 8 mm thick and 1600 mm wide,
available [rom various kinds of stainless steel and high carbon special steel.

In this construction careful consideration was given to the thoroughgoing
protection of environment. Especially a new method to regenerate IHINO; and
HF efliciently was successfully developed by introducing Fe-removing process,
This development was commissioned to Kawasaki Steel by Research Develop-
ment Corporation of Japan (J.IR.D.C.).

This AP line and its auxiliary acid recovery plant to which the above-men-

tioned new systems have been introduced, are now in smooth operation.
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Fig. 1 Schematic diagram of APL

NIk R Vol. 16 No. 2 1984

— 36 -



TEHHTINT diF D A F v L Al

111

(2) W B (ko ) 3~8mm (£10%) (thfatz 7 25 ) Max. 40m/min
(2 —r F) 0.8~6mm {£109%) (i # & 5 »): Max. 60mfmin
W 1 - 650 ~1 600 mn {(5) A:EEfiESy: 20000 t/month
(3) 2 4 s (AMIEED) 156t (31 P.ORY, 421 ($2P.OR.) 312 CBS4 -
(LI Lt) 21t (1) &Moot AP 54 @l
(P82) 510, 610, 660, 760 mm (2) WL, e AP 54 v ERU
(AP AN 1750mm (§13, 2612mm (§2) (3) = A4 s (AL 15t
HW 2 134mm (HEA 2 193 nun) OLUTEEL) 3~42t
(4) e Ak Y 22 o) Max, 60m/min (IN$E) 510, 610, 760 mm

(A AR 1750mm
1H4n 2 612mm
SUS 300 series SUS 400 series (4) 1 Max. 100 m/min

[ Hot strip mill_| Hot strip mill 3.2 BLETEE

Tt 3= IR gl mE] [} - > 1= . S fH
[ Coil build up(CBL) | 77 v ADTERMETRE Fig. 2 o, AP, CB 54 2w ouh

} ik 2 o ivg iy Fig. 3, Tig. 4 was,
I Continuous annealing {APL) ] I Batch annealing (Bell) |
] PPickling (APL) I [ Uncoiler l
Tig. 2 Anncaling and pickling process of stainless steel l
l Feecd leveller J
i Entry shear l
| Pay-off reels i ‘
‘ I Sheet depiler I
l Double cut shear J ‘
‘ i TIG and MIG type welder
l Spot welder | ‘

{ I Post annealer J

I No.1 loop cars —| %

’ Continuouws furnace l ] Bead*h‘mnner |
I Cooling zone I l Side trimmer and scrap chepper
l Tension unit J
| Shot blasts ] l
l Tension reel J
Fig. 4 Arrangement of CB linc
l Ne.1 pickling tank I
| No.2 pickling tank I 3.3 Ao al
— _i“_ 1 TR T A MRS L AT XD T A A F y PR CHI,
L 0.3 pciling tank | £ AT A EEESASID, 5 ARENIL RS — R R AT
l o id m—— BT RR MR ek e R ad s & el =l Il e S S B/ N
hee a”‘ woray ere ] MGG 4, ST CARAT 5 4 VB & BT 2 1 v DD R
[ NoZ] J W4 ARG BIRREE Sd7efE 2f o b v P ERD,
0.2 loop cars o \ _ S » e
‘ Hafra 4 o REEN, BT LB e, TR
[ Side tri | EEcBamHL EhirlT s,
Side trimmer . R _
i BEA LT o % v ALY L FE AT s NEEOERIZFIh, 3
— AN D 2 o F 2 SIEHEROERNCiThh D,
I Dividing shear I
' | 3.4 mREYLa-
Tension reel
L ] No. 1 w—FHh—d o4 Ardisiatific A s, SUS40C F
Fig. 3 Arrangement of AP iine D2 F Ll RPN - TN FIESTT GRS - T D TCL

— 37 — JIE YR Vol. 16 No. 2 1984



T EMJU’F LS AT b A r’amkffﬂtl’.‘hu’hu i e 1

1120°C 1110°C
Air cooling

2
= Water
i‘Ej cooling
&
b
2
= 180°C
=

( - —

) Preheating No.l  No.?2 No.3 Nod Ne.INo.2No.3No. 4No.5

zone | SeC. | SeC. . sec.  sec.  Sec. 58C. scc. sec. sec,

Heating and soaking

Cooling

Furnace length ———=

Fig. 5 Heat pattern for SUS 304

Cooling tower

Precipi -

tater

Air

Recuper-

ater
C 77 7 7 7 ¥ ;
I cPAN o
Gas L ___ o —d Strip
I B ol e o e
INOS NodNg N 2Nl No_ 4 No.3 Ne 2 Na.l
sec.| sec.| sec. [sec. sec., SEC. aer. “sec. sec.
T
Cooling zone Ileating and soaking zone Preheating zone

Scale thicknor

T il

Fig. 6 Schemalic diagram of continuous anncaling furnace

Table 1 Specifications of continuos annealing furnace

Table 2 Specifications of shot blast macliines

Spemﬁcat;on [tem | Specification
Furnace total length 62.6m Number ¢f machines 2
Preheating zone 17.5m TI'ype Tmpeller type
Heating and seaking zone 45 m Number of impellers Ix 4
Cuooling zone 17.5m Shot blasting density 100 kg/in®

Refractories Ceramic fibre

{Bricks for bottom)
Fuel Coke-oven gas
Maximum furnace temp. 1250°C

Maximum burper capacity 13 900 % 107 keal/Nm?

Cooling zone precipilalor ca-

A EY - 3 e 3 i
pacity 1440 Nindfmin, 0.02 g/Nm® max
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Fig. 7 Schematic diagram of pickling system

Table 3 Specilications of pickling tanks
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1 electrolytic buth NaxS04 40 21
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Table 4 Speciﬂcutiun of lerrite plunt
Capacity Compr)bllmn 0[ waste acic (gﬂ) II Treated water (mgjf) Momlure ( U)
(wifh) Total ucid Fet? Cr Ni } Ie” ‘ '10[ ll Cr Crté ‘ S"“v Ferrite sludge Phster
2 1 230 ‘ - 51 12 ‘ <1.0 <0.1 ‘ <0.05 <50 ‘ <85 ‘ <15
| _{ppm)
Table 5 ‘ipcmﬁcat]on of solvent extraction plant
Capacity COlnpOblll()n of waste d{.ld (gl L COII]]’)OSHLIOH of recovery acid (gff) Yleld ( {,)
juent R N I- .
(m?/h) HNO, \Hr Fe | Cc | Ni | HNO; | HF | Fe o Ni HNO; | HF
1 156 ~180 40 28 16 1 18 > 165 > 30 I <0.5 <15 <16 >95 =90
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