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Edge-Drop Control of Hot and Cold Rolled Strip
by Tapered-Crown Work Roll Shifting Mill
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Synopsis:

Hot and cold rolled strip is demanded to remove the edge-drop
which is a nonuniformity of the transverse strip thickness profile
at strip edges. The deformation behaviour in strip edges is experi-
mentally studied, and characteristics of edge-drop control by the
tapered-crown work roli shifting mill are investigated in a laboratory
mill and commercial cold and hot strip rolling mills.

The results are as follows: (1) Three dimensicnal material flow
oceurs at the strip edge and the material flow causes to the edge-
drep, {2} the edge-drop is primarily affected by changes in the
work roll profile resulting from roll flattening, (3) the tapered-
crown work roll shifting mill is effective in removing the edge-drop,
{4) in the tandem cold mi}l, it is necessary to install the work roil
shifting mill from the first stand to successive stands to obtain the
edge-drop-free strip, and {5) in the hot strip mill, the work roll
shifting mill is also necessary to remove the edge-drop.
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Table 1 Experimental conditions in 80*” reversing mill

Materia! Low C steel
Entry thickness (rmm) 2.6
Delivery thickness {mm) 0.44
Width (rm) 930
Crown after hot rolled  (um) 0
WR diameter (mm) 546 &
WR barrel length {mm) 2032
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Fig. 1 Relation between reduction and edge drop at first pass
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Fig. 3 Change in C,™***—C**! along width direction from
strip edge (C,™**, measured strip crown; C,**'=
Cu™3(1—r), caleulated strip crown; Cy™e2, strip
crown of mother strip; and r, reduction)
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Fig. 4 Relation between work roll flattening and edge drop at
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Fig. 5 Relation between width spread and edge drop at first
pass
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Table 2 Experimental conditions in laboratory mill

Material Low C steel
Entry thickness {mm) 2.3
Delivery thickness {mm) 0.5
Width {mm) 150
WR diameter (mm) 3104
WR barrel length (mm) 300
WR taper tan #=1/250
WR taper position EL=—5~30 mm
1st pass reduction (%) 42
2nd pass reduction (%) 42
3rd pass reduction (%) 35
Tension (MPa) 140/80
Speed (m/min) 5
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Fig. 6 Schematic diagram of work roll shifting mill

Table 3 Experimental conditions in tandem cold mill

Material Low C steel
Entry thickness (mm) 2.3
Delivery thickness (mm} 0.5
Width {mm) 1100
WR diameter (mm} 360 ¢
WR barrel length (mm} 1 480
WR taper tan #=1/400
Rolling speed {m/min) 50 (at No. 4 stand)
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Table 4 WR taper position EL in tandem cold mill
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Fig. 9 Effect of taper work roll on edge profile of cold rolled
strip in tandem cold mill
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Fig. 10 Effect of taper work roll on edge drop of cold rolled strip in tandem cold mil!

Table 5 Experimental conditions in hot strip mill

Materia! Low C steel K Exit thickness (mm)

e O 32

Entry thickness {mm) 4.5 3 g0k A 38

Exit thickness {mm) 3.2, 3.8 3

Width {mm) 927 b

WR diameter (mm) 678 a

WR barrel length {mm} 1422 5

WR taper " tan 6#=0.03/100 5

WR taper position EL=50~250 mm =
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Fig. 12 Effect of taper position (EL) on edge drop of hot rall-
ed strip

ELiZ k2|7 =7 4 —LOELEFET. EL O Him & & ey,
WIEFRDORERZIPEAD, 075, MoV R 7 4

(rﬁ;) Strip profile ~ B bR T, Fig. 121z WR 57— 2B EL L=, o ¢
By 7 (hs—he) & OBFLTET. EL oA 2 d iy, =
50 /’_—\ $FR, TREBRHCHS LT3, @UT —-28& EL T
Bk, =y P Fe, TREEI2Zmm OFMKAE V. T RILIEE
32mm OFLHUE 3.8 mm L o & EHEFEAE 510, WR 0
100 m RPERESKE 2B ThEB, TOL5BEITIL, L b
RERT —AHMEELD,
m 4 FF=—nEWRL7 b LOEBER
150
L CHRERECET AR T - WR 7 i Ain By
CFey TOHMEELY T,
200 ﬁ Fig. 13 42, XBHEFO4 2 2 v FAMEEROSL A 2 v Ko
HF—fF WR o P ETESR BRI L BED, =, 2 e, 7
DEEDRY T LA LD THEL, =, & Fn » 7 (Re—his) 1t
- m HE LOBA 17 o T 50, ABMAEET B2 Lt %
— DI Y3 DS pm LIRCHESRTL 5,
200mm

Fig. 1443, T¥EMMMO No. L MM LETHE (625 v F)
DF3 F4, FOD3Rzy Fiof7—-ft WR oo | [FIESAH



Hr—rdrbons7 b imick 2MBAEOT » 2 ¥ o, FHIER 271

0
=

= =10 [~ "{X
= A .
a I O With edge drop control
Eﬂ —-15 ) £ Without edge drop control
€3] |

—20 :&

| | |
0 50 100 150 200

Distance from edge (mm}

Fig. 13 Effect of edge drop control at tandem cold strip mill
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Fig. 14 Effect of edge drop control at the Ne. 1 hot strip mill
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