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Improvement on Edge Drop by Change of Work Roll Type
in Silicon Steel Rolling
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Abstract

Since silicon steel is used in a laminated form, the thickness profile in the width direction as
well as in the rolling direction should be controlled strictly. It is true that the phenomenon of edge
drop is one of very serious problems in cold rolling of silicon steel. In order to find the best method
for reducing edge drop, computer simulation was carried out in the present work considering the
various rolling conditions. Thickness profiles were examined by taking into account the exchan-
gability between the various diameters of work roll and the widths of the strip. It was found that
the best way to reduce edge drop was to use a tapered work roll with initial crown. A table was
given for the optimal values of taper height{EH) according to diameter of work roll and width
of strip. The optimal condition was applied for silicon steel rolling at POSCO and represented a

very good result in alleviation edge drop phenomenon.
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Fig. 3 Apparatus for measuring thermal crown

Table 1 Rolling conditions for measuring thermal

crown

BUR dia. 1320 mm
WR dia. 205 mm
WR initial crown 0.10 mm
Strip width 936 mm
Barrel length 1250 mm

717E mbe
SR ulA et WRE aAz & 34
7I--5 WR 74 Alelof W u 2~3mmA 5 ghsh4

7] barrel Zo|uldke] 2 M8 ule} Aldo] ¢ES
A G & glao] FA zto]lE uvlo]laRo|EHE EX
slod 2 7ciel xv] Aeb$eks =2Hsigdd, o

=
o= & 24 ghedel stax AHF Abvish 2L o
=
hal

=
$o) ZAsleln, o

A Agstel o 2oee Hsie 2%
248 Gaele bl F A=ds WRie 43
o] 93} vlwo] oidko] ¥ atslo] 9o} WRE
A F7 et edelAlsh e 2 obuigke n
@ 4 gis] w el vhel G ge FAstelon &
Hz72 Table 12 7},

24 MEWioiT[9o| dHatsly
(1) 4t 4w



A2 & ety WSl 93 o oix 2§ A 833

L+ e
Ls Les
? m/2
|
~ —— Du -
&
| + 3[‘1‘”1I L
LT el
oy iy A
(b)

SR
—% wpg 4ARE A
S WRHE wef
—WRZ59] 303 AAde 4
=3 SRBEEH Y a1F S()& Ad=el 3 g4
At A vl A B S olx Hel e Al o
g5 nAz] ¢tomy y|x|go g sAF M,

CREELDER

WR BURel o e sigwy4e Fig

o oM
4(a) 288 thFap ol odojAr}

-9la &
yaoLﬁol:

N N N ,

EIP, - g}lS,'sin,BAx = 2}1 Q;sinf;dx

N
+c El Q.co80;dx (1)

zuoLfsolc

J=1

N
ﬁ} Sjcosfdx = —c¢ ;‘1 Q;sind,dx

N
+ 2 Q,co80,4x (2)
- whad 2 (hack-up roll)
yﬂol'b;k
y P
;Q,smﬁdx—r CZ Qicoslidx — e =0 (3)
zvb gk
N
%}Q;cosBijﬂcngjsinBij—%ILZD (4)
h B2 F4 W94
#HLH A dAdHAdYg F =AHEHAL
Fig. 5o Mol A Fo| okrl AfFx|xjHn e A
HE medle] FAG®, Fig. 5ol ;RT3
o] Fotio| widsTE LY AL BT
o Fofi B WHYE JENE 4] § A4
Ay w8 % Ackde] og 88 zedd of
# FE Ao 2 eblflo{ A

() jsidw (249 4%)

LLi+ e (3nBL—2L3— 380~ ]
uH\77<B’] o'f‘)

(i) j>ie
A= W G+ e

4P (3BLe— 23~ 38"~ ") |

AN e G
P, #%d Q. SRBEYH Fiekz Sl
of TYH ADEe neY 4 ¥ A4
A5k AARSY Lhwz e chgst 2ol a7l

Fig. 5 Analysis model for influence coefficient 4,;



834 Ao - EH .

e
yaol-ig)k

N N
Yuw '(Z.> = glAiijAX - Z‘A,-,-Sjsinﬁdx

N
+ Lbw— glAiijSinﬁij

N
7Cg]AiijC056ij (5)
ZaoLaolr
N N
Ywz (i) = glAz'ijCOSBAX+ 621/4 Qs
N
sind;dx — E}A 5 Qsco80,4x (6)
wial &
vk
N
Yby (i) = glA,v,stinﬁ,»Ax
N
+C§1AiijCOSQjAX (7)
zukek
N
Ybz (i Z A:;Qjcos6;4x
.
—cglAiijsianAx (8)
h HelHg =74
2% WRY BURZAS oAg 4dzel 7 6
o] s WR & BURS| ;#2377 FobH¥ol 3l

Ywz (i) cos@: + Ywy (i) sind:
Ybo (1) = Ybz (i)cosd; + Yby (i)sind,
upet4, WR# BURApol9 w9 A
o] F AlG o] &ate] ch-x 3Fe] dojArt
Y6 (i) — Ywd
+Reb(i)]/2

g, ~Eale] 25 ool AyMel dHg

Yws (i) = Ywy (i) + 7
@ WRz AE"¢ 14&01] «l dﬁé%k
smals WRZES ghaishad (P)
2 3w g o] L e 1739 ,]5}]
aafel AA

o] Hof zHLEp B3

waehe] A% ol Gatel TR, ofrlA L
62 2ol & Elel ¥ Asel sFol A4
$ FEOEo ARW kst e AL ol

rO

L_/‘l_7jl

9(i) +Q (i) /Ks=—[Rew i

=2
of gato] WahelAl wtul B4 of WL
e

D= o p(HIF )+ Fx")] (13)
Jarlor ) et
o{ 7|4 F(x)=In -t
2 7}0 _w
//d +< 2) +x 7
J— ]
w w 2
+;ct;lnl/( ,l) vedved
¢d el
\ 2 |
¥ /( >+éd2+4d
SR T A - ~2)
1d \x*ﬂ‘
2
37| A, x' =|xi—n
x"i=xit
=p*x fd
w=A4dx

(2) A Aol d

AgAold mraae B FA 59 Mz
]

Y
v, AAz7A A, FHAe o2 slof glrh
Adgae W4 23 2EEA G453 2ol o
2 otoistE e Brand & Ford®Alof efs T3 =
5 =uge stdstH(P0E by WRa

aL
BUR®] 4o g oA Azt 253 ol F& 4 0
= AR, opee 2 Zof dig dFgAT A
= A4sz A (DA A QDE
A&zqty Q.9 AWy Lbwd
gl ~2 744 % Gauss Elimination ¢
alo] Fcf, A4H4] “]%ﬂi/‘c}ﬁﬂﬂ ahag sl
39 AEUEE 02 FL A=d2E AT
of A&t 7&*‘1‘*&«]‘2 A Abghel, @il
AE 2 oaviet iz, Hy 9 ZAHEAEE

<

ol
-
N
— o
=)
[._4'74_‘
=]
E

ko I

£ ox F-‘E
o}
2



Ha £ e Wbl g o oz =§ A4 835

= — 3
N .

Fig. 7 Notations of tapered WR

Table 2 Rolling conditions of computer simulation

Barrel length 1250 mm

BUR dia. 1320 mm

WR dia. 190-230 mm
Strip width 920-1160 mm
Young’s modulus 21,000 kg/mm?
Poisson ratio 0.3

Initial crown 0.02-0.15 mm
Taper length(EL) 100-250 mm
Taper Height (EH) 2-250 pm
Tension 2-14 kg/mm?
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Yes

Calculate Yws(3)

Fig. 8 Flow chart for the calculation of strip profile
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Table 3 The optimal values of taper height(EH)

according to diameter of WR(DWR) and
width of strip(EL=175mm) (Unit . gm;
DWR (mm)
N 190 200 210 220 230
Width
936 mm 50 56 63 69 74
1080 mm 25 27 31 34 37
1160 mm 9 11 13 15 18
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