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Development of Forward Slip Model in Hot Strip Mill

Young Hoon Moon, Myeong Sik Chun, Sang Hyeok Lee and Joon Jeong Yi

Key Words : Finish Mill (v}%2]¢}<d), Forward Slip(A*-g), Hot Strip Mill(9d7}¢¢<1), Neu-
tral Point (£ #), Coefficient of Friction(w}3-4)4), Angle of Bite(vlojE7}%),
Neutral Angle (&3 7})

Abstract

A prediction model on forward slip has been developed for presetting rolling speed of each
finish mill stand in the continuous hot strip roduction. Those factors such as neutral point, friction
coefficient, volume fractions undergoing width spread, shape of deformation zone at each side of
entry and delivery of the rolls were taken into account. To reduce the speed unbalance between
adjacent stands a refining method of adjusting friction coefficient has also been developed. On-line
application of the model showed a good agreement in rolling speeds between the predictions and
the actual measurements, and gave an outstanding improvement in the travelling stability of strip
passing through the finishing mill train.
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Fig. 4 Forces acting on the arc of the roll contact

dtoka A4 st A (15)8 & 3 njdz
ZgAHL S dAYE R FEE syl
S, BES epAASr AFdn s A
(15)% &+,

A 2A ol A

sin 8:=0.5-[sina: — (1—cos a:) /4] (16)

A (16)% sin a2 Y53,
sin 8;=/sina;
=0.5-[1— (1—cosay) / p*sine] an

Seregin®e JEwsto] od AL W FyA
AH7 Wdthn sgE DI Zuss
mass balance ZH¥ gL gLsie AL
et oo 41ne A Edde e
gz 7tHE Relm2 (sindi/sina) ) HAAZ
A% & sleh w4009 gl F o

BAGe] HLAE AL Fozg 4179 (sin
Sifsin ;) 7t AA kel ZHE 4 k. Fho] Eof
AYsr] 93 dA=A0 2 Ny,
Fi-cosa; = P;-sina;
F./ P:>sina./cosa; (18)
Fi=pi-piol 2z
petanai= (A h/ RS (19)
u}2}4
tam= (N h:/ R (20)
2200 & A (7o) g s,
sind:/sina;=0.5+{1— (1—cosa;)
/(A R/ R:) *sing;]} (21)
x3l,
sine:=L,/R:
= (Ahi‘Ri)o"s/Ri
=(Ahi/R;)°® (22)

COS(Z.':(I_A}Z;/R.') 05 (23)

Col g ol

ox

l

4 (22), (2308 A @Dell =gl 5hd,
sindi/sin@:=0.5-{1—[1— Ah:/R:)*]
/(&h/R)) (24)
wetd], A (202 A (1499 WwE A1 (10)
€ 53 AxEE T

T3}k,

32 AMJYAT EEHSIZH(AW) oE4

At Fo fEuigae A A8 =9
AH g 01%%}04 7t 2dley fEAsarg 45
+ Sl AE wEdn, 299 (roughing mill) %
AHgeed (finish mill) ZZojMe] g 37k £
AAA} Zdste) Foz Aol At AZe
FHTEE Aoz A4 F AALAHL B4
FHEA T Adeie. Adstd Axe EdgE
KN

g9 4 (25)F ol &3t el
A W= W*— Wi*

=W+ A We— (We+ A W) (25)

S‘L]‘Q] o‘ﬁ o7 ’?‘fﬂ- %B:‘E-ao}:_g_ Bar_\':_”“, S—'_OE]

L=
2Y9E 39 ¥

42 NALAT F 2ol

AW=CH+Ch+CWHC, (26)
&

Az 4R SAgPe 4A4E

15
E AW = £ (H b W)
z
< 10 {
cC o sepene
kS
= Y}
3 Pt
o 5 .., £e0s

: $rgre

£ T ERE
k<] iR
3 o o e
3 or
k?)
°
@
—
a

-5 e, . 1

-5 0 s 10 15

Measured width deviation AW, mm

Fig. 5 The prediction accuracy of width change
model



7

V' — hG I/(inEWl (1 +4f61NEWl)
HNEWL hi(1+ fonewr)
e, w2 £ QoA £5, Vinewer oS
o] A(28)3 7o) yeld 4 gle
hs Vergws (1 + fonews
R (14 finews)
2AE LA T AL, V,
et AHEE, Viperd dE2AEE 45 243}
o] A](29)9} 7ol T3,

= Viract— Vinewt (29)

I/inEWl

27

(28)

Vonewz=

A AAE

A LR FEE Alolole A (3009 HAS}
A"

Viracr= Vinew (1+ ) (30)

Hepd AANE 29 ol A2GY Fol A5
£ A3d3 0‘}0345, Visew7h AA4 29} 50l
9

gk 25 ZHA o sl=g A (31)¥ ZE HAE BF
Al Ao} gtct,
Vinew2= Vi,acr (31)

A 303 4 GNEFE A(32)9 AT d& 5 I
tt

Vinewz= Vinewt (32)

A (32)e A (27), A1(28)2 WY 01-"3 <
A = A4z Fonewr s
dAEE HFE AAE 29, foent 4 (33)‘% at
2470} @e,

s Vesnewz (1+ fo,new2)
hi(1— finew?)
. f16 Venewt (1+ fomew:
hi (1= finewr)

A7 st Al(34)e} o] =

(1+a:) (33)

o]
A&

A&
4
o
2
2
23
oL
o
£
A
tu
i)
Lo
3
L3

1601
_ Vengwr (1 + fonew ;
§ iy p S (34
A (345 AF(69) Arlzol LA 742 4](35)
of A7} doizl,
Veewz (14 fonews)
(l_finEWZ)
Venew: (1 + fonew
=T 0o 1T @) (39)
A1(33), A(35)ERe 2=z oIz 2L P

A% TE 4 ek &

(1+ae) (1 + fonewz) (1+a)

(14 finewz) (1+ fonewr) = (14 finewr) (36)

A1(36)0& A3 F, K(stand characteristic
factor) & 4 (37)3 o] Hsle AE¥ +
o},
K =ity o
olge) FlEAg ol gsed Azele A F ¥
A F Y€ 2PE7 £xEFYL oA 2
ek Ko A4 24¢ 5o 2dswz o
AR = oI, «(4(29)F olEsd 4
(D28 Foiu olule KHe UEAE b
A4AE 57 A A4AE 2elH 22 3

£ obASAel 4389 A (399 o] Fehe
BAUAE AgFd 23 A5EA Dok

e = (A hi/R;) % (38)
tewz=F (A R/ R)%® (39)

Hebd A (37) ¢ BHEAFE A (30 Fere Fo
2, olulel AASEE F YALEE AL
S A4 Azl o A Lok,

4. AP

4.1 AMSo| JME D}
A

Vinewz (14 fonews) 2 ATl A" AAE ZlE ALEste] o
(1= fimewa) 53 AAE #%g Tablel Jehigich Az
Table 1 The comparison of forward slip (2000 coil)
Stand 1 Stand 2 Stand 3 Stand 4 Stand 5 Stand 6
Old model 0.08380 0.08589 0.07451 0.06938 0.05830 0.04511
New model 0.04230 0.04539 0.03140 0.02651 0.01865 0.01130
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Table 2 K-value for ultra low-C steel

Thicf::gsz 25~3.0 3.0~35 35~40 10~45 Above 45
Stand no. (mm) (mm) (mm) (mm)
Stand 1 0.9848 0.9810 0.9983 0.9983 0.9972
Stand 2 0.9813 0.9778 0.9954 0.9956 0.9913
Stand 3 0.9835 0.9817 0.9991 0.9943 0.9910
Stand 4 0.9936 0.9871 0.9980 0.9980 0.9919
Stand 5 0.9968 0.9962 0.9943 1.0018 0.9970
Stand 6 1.0000 1.0000 1.0000 1.0000 1.0000
Table 3 Average F-value for ultra low C-steel

Stand 1 Stand 2 Stand 3 Stand 4 Stand 5 Stand 6
0.8321 0.8180 0.8040 0.3121 0.3100 0.2998
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