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A Study on Rolling Materials and Work Roll Wear in the Cold Rolling
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ABSTRACT

Work roll wear in the cold rolling of mild steel strip is strongly affected by rolling materials,

rolling conditions and lubrication.

materials under the same lubricating conditions,

The obtained results are as follfws;

The tests were performed to find the effects of rolling

1) The

decrease in surface roughness of work roll is more rapid in that case of continuously cast

Al-killed steel strip than ingot cast steel strip.

In rolling of continuously cast Al-killed steel

strip, worn powder rich in Alz03 sticks to the work roll surface, and so it makes the mirror

surface of work roll accelerate. 2) Amount of work roll wear is small in rolling of continuously

cast Al-killed steel strip. 3) In rolling of continuously cast Al-killed steel strip, it is necessary

to put up the initial surface roughmess of work roll in order to prevent work roll slip.

I. M E
Pgde HAZ B3 A4F2A (Continuous
Casting Strip) ¢l CCAE] H]-go] F7)8le] H2d=

AR
%o|

YA Age FF5L Asln glon FAE
FAYA L ok 2y AFAEL P E 89
otgl Holzn 9len uEs =Ha 9ol ¥ A
dejFe] Ba Yakgol & INS n&YAste] AL
ez ok

CCAE Wzdd 7434l Ingot FZ4 (Ingot
Casting Strip) 91 ICAo] ©l&} Work rolle] =% A&}
7b @A 27) w9 FA7FFA] Work rolld)
Z7|1739g d4o] Bgsof A (Chsttering) ¥ &
© (Slip) 3o 9% #uld 2L Roll Amrt dojudrh
o9} 22 @ibo] YA & Rolley #FE7} oHE

¢ golign slAEe
* goletm 714 FeA ()
o Radiska A )A T (Y

128

2ot ohuEt FAAQ 7}%%
o] A "ol T E Rolld] =
A e Fasit

%4 Rolly oido] 23 REAG M ZGFL Fi=
o zE 4A7FFAl w3 Rolls) mld, ARA @
B AgE 4FuEel &8hd(Slab) QA U¥
g AF 43 NAER AeIEdd FEsio Roll
FR9 ufdE A7) F2oln, 61 2PHQ] 2H
dAE FAERY A4, FTE ¥ ScumB4® FL =
T Atk

53], Work rolle] updA=d aje} WA 7FA
Begge] FHolox & ozt glon, vhEol Ay
257} ﬁxﬁ] oA L Ao BHETE RolAA
FATA] 45 (Sticking) @bl A7 4ot w3t
FHIoe Yudd 71EA Rolly wd Zngae]

RA7 Bobstel A4
27 9299 3



BIHY TR

AYE7} AR BAZ OF 5o AR FYo| L2d
95 dFdAE £ ¥EH J0UE AFE Work
rolle ZE RBq wie] Ay g g AR
Shot blasting RN FANFHoE WEAZ o
Aol S Lasor texturing 7}2uide] Y& & HAA=F
oA @gshA AFET Yt o] Fopol BEH AT
234 A9 fis AFoth

Ygd 7A3A BA7 B Work rolld] ohge
B3 A7) A9 FRFE o]FolR 1 glom
Z R ggs a7t gesida 448q

Work rolle] nbHe] J%& F& 29L& B 2
APME FLEA 71BA Axds, Ast Work roll
o] wpEAES A Al mE spFAdHse] eiA
ATeke AL SHLE SR

I. Work roll® EEEkB%

Rolld k& #d&k7 29 S8R FY%
2ol dAs A7) FAT Yolfel W P&
AAHT Fo2 gl O was LY A9
gt ojEde] 374 Ho] RollrE & 2FAAT, A4
FEA4d oMz Rollwpgo] A Hi ¢A73A €9
Bhol AR Fdr Tl BORNA Pk 1Hn
HE5JAQ Rollnpd e #erss PAHOE of¢
Basich

Fig. 100-Wej N = BA &8 FASETAE BX%
T B3 Work rolle] F&sl= Roll biteZ viehd
REE S1& BB FAFRe ¢ AggHe] T
Al FRoln S 48P0 ojFoAlE FHejr)

A7 AALETHY AGREE n, FAEETY
S8 & rEleln EFEENHY AL rEd
Tee A0 A (1), @), @OFH 7

Work Roll

A104 A4ZE (1993, 12€)

129

51 . Part of boundary lubrication
52 . Part of hydrodynamic lubrication
a . Contact ratio
h : Lubrication film thickness
\ . Rolling speed
T : Lubricant temperature
#b o Coefficient of lubrication
M : Viscosity
V1 1 Entry speed of strp
V1 : Delivery speed of strip
A v Neufral point
Fig.1 Diagrm of work roll bite
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Table 1. Chemical compositions of specimen

(wi. %)

P 3

0.010 ) 0.010

Material C
SHP-1 0.05

Si
0.009

Mn
0.25

SE8 JRe CCASH ICAZ SA8 CCAg 3
L= AR QUAZ A8E FFNE ARl 0.04%F
= 328 Ao



Table 2. Mechanical properties of specimen

S —
Material HP~1 -
IC Sirip CC Strip

Hardness (HB) 53. 80 70. 00
Yield strength

(kef/mm?) 27.00 25.00
Tensile sirength
Elongation (%) 42.20 40. 00
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® Cylinder

® Control panel
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Fig. 2 The schematic experimental apparatus
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Table 3. Cold rolling conditions of experiment

Mill type 4Hi reversing mill

Line speed S00MPM (max. )
Work roll dia. ¢ 450 (mm)
Back up roll dia. ¢ 1360 (mm}

Reduyction force

920~1, 300M/T

Thickness conirol

Automatic gage control system

Table 4. Compositions and properties of

lubricants

Tallow (Base) 90.5

Fatty acid 2.5
Compositions Lub'ri'c:ity 9.0
{(wi%) additives ’
Antioxidants 1.0

et 4.0

Free fatty acid 16. 5%

Saponification NO, 195
Viscosity (100°F) 280 SUS
Specific gravity (60°F) 0. 900

PH 50
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Fig.3 Relation between work roll wear and

rolling length of strip for IC and CC
steel.
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Fig. 4 Relatiln between work roll roughness and
rolling length of strip for IC and CC
steel,
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a) Before rolling (initial
rolling length : Okm)

roughness : 1. 0Raum,
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Fig. 5 Surface roughness of work roll
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Fig.6 Photo. of strip surface work roll surface
after cold rolling.
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Fig. 7 Relation between sirip surface roughness
and number of pass
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Fig.8 Photo, of strip surface after each pass

rolling.
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(b) After rolling
(sheet roughness : (. 6Ram)

Fig.9 Surface roughness of strip
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(a) Before cleaning

Fig. 10 Strip surface of before and after cleaning
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Fig. 11 Relation between strip surface hardness
and number of pass



)
(R
2

v.d B

WAUA7FEAl Work roll vpEst &g A4, 44

27, 281 ¢Hf F Ay RezAd ey =ZA
WAl d71 A8 Work rolle] nlddAE ICA
% CCAE va 499 A3 ogd e 42¢ 494

23

Iy

ICAH Bt} CCAE Roll Edo Agysuse ¥
g3 Dull B4 B2 02 Q% Roll ZEEHEL
7t Z7) dAsle] GAVMFA £9o] wAH7] 4
=8

R Eo] Bel FHE CCHe ICH ¥d #uF
=7 =A% 2] H9s/EEE Work rolle) A
A wEge ICA7 @k

CCAe ICH Hrp B7gA Work rollg #7]d]
tPEAF| DR SHYRE H ZV)REE 24 3
o gt

ik

e

1. P. Ratte and J. T. Bouteille; Proc., of int.

conf., on steel rolling p.885 (1980)
MsEDL, BRE—, LHNTE TH E &
o, 138, p.1204 (1982)

MEBE, HEF—, BREZ; BE 885
p. 17 (1982)

ad
Hr
ot

134

Y
M
ot

10.

1L
12.

13.

14.

15.
16.

TN, KB & AUE= HIBEdR. B

W #13%, p.1202 (1982)

EEA - EO & BE#E FU8 p 103
(1989)

RAE=, EAEEX: R:#® S35 0126
(1987)

HE E )Rk Bkl T, #3%, p.990

(1982)

mERE, ER%E—, EH £ LUFx F, BEME
= B 5%, D377 (1983)

Bl &, ME4—E: Journal of the JSTP,
H25%%, D.899 (1984)

FHRE, WHBE NEEA DAERES
MIEE, H33%%, p.1294 (1967)

TR, @il mT, H13%, p.529 (1972
KE B, g Sl mT, 235 p.991
(1982)

P. Ratte and J. T. Bouteille; Proc. of int.

conf, on steel rolling p.885 (1980)

T. Okamoto, T. Jinba. H, Kuwamoto, &
S. Iwadoh: Proc. of int, conf. on steel
rolling p.668 (1980)

A, Akira: ISIJ, p.1769(1992)

K. Kitamura, K. Masanori, Y. Ikuo: ¥&i8,
285, Dp.644 (1992)



