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Synopsis
This paper describes,

1. innovative competitiveness of the Blooming process by size free rolling and chance free rolling technology.
2. brush up of Bar TEKISUN performance by going from BAR rolling line to BAR product Inspection & Conditioning line

directly

3. establishment of “ e - Quality” system by Flat bar rolling line renovate that starts from Market-In.

4. Low Temperature Isothermal Rolling (LTIR) technology was developed in the wire rod mill of special steel.

5. development of tandem hot rolling techniuge of workhardable materials in the Wire Rod Mill.

6. construction of high-quality hoop rolling mill line that has combinations reheating (Electric heater & Controlled

Atomosphere) and Steckel Mill.

7. secondary process focusing on environmental protection and inventory management.
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Fig.6. Layout of bar mill in Hoshizaki Plant.
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Fig.7. Shape in section (e -Quality vs Conventional).

Table 1. Size in section (e -Quality vs Conventional).

e -Quality Conventional
. Thickness 25.27 mm 26.11 mm
Size Wide 106.25 mm 108.00 mm
Flatness 0.02 mm 0.29 mm
Bulge 0.15 mm 1.00 mm
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Mill layout
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Fig.8. Layout of wire rod mill in Chita Plant.
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Fig.9. Temperature behavior after modification.

(*) LTIR=++Low Temperature Isothermal Rolling technology

Rolling Microstructure SA Microstructure
LTIR(*) SA time
[HRC33] [11.8hr]
Conventional SA time
Rolling [19.4hr|
[HRC40]

Fig.10. LTIR and Conventional rolling of Bearing steel.
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Table 2. Specifications of 3-roll mill in Hoshizaki wire rod mill.
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Fig.11. 3-roll mill in Hoshizaki wire rod mill.

Table 3. Specifications of Induction heater.

Position Specification

Before M2 1400 kW, 1 kHz

After M2 600 kW, 9.9 kHz

Type 2-stand common drive
Number of stands 6 stands
Roll diameter ¢ 500
Motor DC250 kW X 1 DC350 kW X 2 600/1200 rpm

0.7

0.6
0.5
0.4
0.3

0.2
0.1

Fig.12. FEM simulations of 2-roll and 3-roll.

Table 4. Specifications of Atmosphere furnace.

Type Atmosphere induction billet heater

Specification 1700 kW, 250 Hz
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Fig13. Surface quality comparison.
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Table 5. Specification of old and new hoop strip mill.

Previous(Shibukawa plant)

Present(Hoshizaki plant)

Mill type

Continuous type

Steckel type

Controlled Atomosphere

Reheating Funace Atomosphere .
(H/N-mixing, N, Ar)
Width max 450(mm) Max 750(mm)
Product :
Weight Max 2.2(ton) Max 7.0(ton)
@ Hot rolling line
Finkshing unlll‘,an i .. MNon-oxidation reheating

-
Finishing line for flats

ﬁr fE—-‘j
Spraying

3 pl: klmg bath

Roughing l IL
1 4%

furnace

Oxidatlon rebeating
P ,
= furrice

-4 Ccu.l grindmg line

Immersion

A=

pleding bath
f:?m H‘ ATTEE
e TR

@Pickling line

Fig14. Layout of Hoop strip mill in Hosizaki Plant.

RA(%)
00
Melting point [515°C] Waspaloy
Furnace coiler Furnace coiler |
Mill stand | 80 :
| ! Critical area
P cmoopotreing___ =41 L ___.
40
20 b Mg-alloy
Inconel-alloy
0 L .
i 0 200 400 600 800 1000 1200

Fig.15. Outline figure of Steckel Mill.

Temperature("'C)

Fig.16. RA date of Hi alloy.

Table 6. The technical points for hoop rolling of workhardable materials.

Product
(Chemical Compotition)

Problem in hoop rolling

Technical point to hoop rolling

@ Inconel alloy
(53Ni-18Cr-18Fe-5Nb-Al,Ti)

High deformation resistance

Rolling by high-reduction and a short time
[Keep high temperature by the whole area.]

@ Austenitic — ferritic SUS steel
(5.5Ni-23.5Cr-2.8Mo-0.13N)

*High § -ferritic

* ¢ -phase embrittlement

= High right mill
High rolling speed
Small dia.of work roll

(3 Mg alloy
(Mg-3Al-1Zn)

*Internal oxidation
Keep low temperature
(200 ~ 450 C)

* Electric heater + Controlled Atomosphere
*Extremely low temperature rolling
= Keep low temperature by furnace coiler

B B il A 49
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