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Ultra-thin Hot Rolled Strip
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Synopsis :

Kawasaki Steel has been making efforts to develop new hot-rolled steel products by
using fully continuous rolling technology, so-called "endless rolling" , at No. 3 hot strip
mill of Chiba Works. Stable rolling technology of ultra-thin hot rolled strips such as 1.0
mm and 0.9 mm in thickness has been established, and the conventional minimum
gauge of hot rolled strips (1.2 mm) has been lowered. The ultra-thin hot rolled strips
have been provided to the market with a bland name "RTHC" (River thin hot coil
commercial grade) since 1997. The ultra-thin hot rolled strips have excellent quality in
dimensional accuracy and mechanical properties. In addition, the ultra-thin hot rolled
strips meet current needs of energy saving and reducing CO2. New market and more

demands for the newly developed product strips are expected.
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Kawasaki Steel has been making efforts to develop new hot-rolled steel products by using fully continuous rolling tech-
nology, so-called “endless rolling”, at No. 3 hot strip mill of Chiba Works. Stable rolling technology of ultra-thin hot rolled
strips such as 1.0 mm and 0.9 mm in thickness has been established, and the conventional minimum gauge of hot rolled
strips (1.2 mm) has been lowered. The ultra-thin hot rolled strips have been provided to the market with a bland name
“RTHC” (River thin hot coil commercial grade)} since 1997. The ultra-thin hot rolled strips have excellent quality in dimen-
sional accuracy and mechanical properties. In addition, the ultra-thin hot rolled strips meet current needs of energy sav-
ing and reducing CQ,. New market and more demands for the newly developed product strips are expected.
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Fig. 1 Cemparisen of rolling force between hot and cold rolling:
(a) Gradient of plastic curve, (b) Change of rolling force
due to 1% change of thickness

fEABAT R E G, WREEAKRZ O E | BT BV A B4 3
EHTHES, WEHEMIZLS T LR EREREOSI LD
WAL T 5. Tk, EEsEOFEE I BT,

TEMCEE i 55 & OB E iR 2R O R EA BB TH 5,

2.2 REREE

Table T 2T 834y b OMIERIEE LORAR - 2 50 LRIl
AT LAORMAN T REARITHEEEES 202k, AGC (auto-
matic gauge control) ABHADIGHTH 5, MO AGC F LA $H 5

o LT IEACR LMD S AAT I & 0 IR AR L . (1 1P R
Pz 5 FOIE PP A HIINY AT = % — AGC AR L #3002
HuoohTha, L, RZZVFRIOT7 =Koy gy
AHEETEVREIZZSH AT A ¥ FIRIGIBEA R L KX
GEHEEMEERIBONS -2, ARG L S BRI

ANEOCREMERBKOFEIIWET 52002, THEI S Tl
Fo LIz 2 v WIHRBRIRIT I #6808 L7 #2420 Ptk
WTIIE A2 FORHINEA L 2 ITREREARDMEL, 26102
AT D OATEY 2 % Flod T &38R AGC 21T 5 2
ZED, B2y FILEBOTMEOIRIT LM T % 50§ 2
FAELAD KRS R 7 40080, RLRZEOBEIEE
DAS L FIZHET3 2205 S ORIFEH a8 & o
FA

Fh, VL ARIEOBTEC LD,
SN FTOREILE SRR L 258,

2ALERIZE S T—ED

T2 F L AR L DR

PR EASE B Vol. 31 No. 3 1999

Table 1 Thickness, shape and crown control functions

[ Thickness control Shape and crown control
Hydraulic push down .
Hard- with MMC ngh response bender
Pair cross
ware | AC motor Inter-stand crown meter
Inter-stand X-ray gauge crown mete
Setup Opt{n]um draft schedule Cross and bender setup
Relling force model
control | . . modcl
Forward slip model
AG-AGC Bending f{orce control corre-
Dynamic | M-AGC sponding to rolling force
control | FGC Shape meter FB hender con-
Tension control trol
Adaptive | Flow stress learning Crown learning
centrol | Temperature learning Shape learning

MMC: Mill modulus control
AG-AGC: Absolule gauge AGC
M-AGC: Monitor AGC

FGC: Flying gauge Change
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Fig. 2 Schematic diagram of floating threading device
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Fig. 3 Available size range
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Fig. 6 Flatness of ultra-thin hot strips at defivery of finishing
mills (1.2—0.9-+1.2 x 1 025 mm, 4 coil endless rolling)
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Fig. 7 Change of strip crown during endless rolling {1.2—+0.9—
1.2 x 1 025 mm, 4 coil endless rolling)
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Fig. 9 Comparison of mechanical properties between 1.0 and 1.2
mm strip

50
45
40
§
= 35
=2
ki .
L —3a
£ T —
[
15 £ H—
—— JIS SPHO) Ny
- " Ll Ll
20 Extension of ]
J1S (by Kawasaki Steel}
]5 L L 1 L
0.8 1 1.2 1.4 1.6 1.8
Thickness (mm)
Fig. 10 Elongation of ultra-thin hot rolled strips
Edge 5mm | Edge 50mm | Edge 100 mm Quarter Center

200 em

Phote 1 Micro structure of ultra-thin hot rolled strips

— 13—



D AN R S R 159

Conventional 1.2 mm
As pickled

PTHC 10 mm
As hot rolled

Convertional 1.2 mm
As hot rolled

Grade: 1

Grade: 10,

Iron Phosphate + Polyester Powder Coating
Grade 00 (Bad) - 10 (Good}

Photo2 Result of paintability test (JIS K 5400, wet paintability)

Table 2 Result of paintahility test under various coating condi-

tions
Material RTHC SPHC SPHC
1.0mm 1.2 mm 1.2 mm
Surface 1 4y ot rolled | As pickled | As hot rolled
. condition
Coating Scale
thickness Sum 0 7 um
\ Phosphate Grades of paintability (J1S K5400)
reatment Dry/Wet, 0 (Bad) - 10 (Good)
PP 10/10 10/10 10/10
EP e | 10/ 10/10 “10/10
ME 8/8 8/8 6/6
ARE 8/8 | 10/10 8/6
PP 10/10 10/10 10/10
I 10/10 10/10 10/10
ME 8/8 10/8 4/4
ARE T8/ 10/8 6/4

ZP: Zinc phosphate, IP: Iron phoshpate,
PP: Polyester powder, EP: Epoxy powder,
ME: Melamine ename!, ARE: Acry] resin enamel

Photo 3 Stack of rectangular steel tubes made from ultra-thin
hot rolled strips
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Photo4 Purlin (roll{ormed light-gauge sections)

Photob Fence of residential house {reclangular tubes)

Photo6 Frame of bed (square tubes)
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