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Work Rolls in Hot Strip Mills

Hidemaro KAWAHARA

Synopsis:

The work roll materials in hot strip mills and the damages of rolls which arisé in rolling operation
are discussed in this paper. ’

As for the rolls in stands of the first half of a roughing mill train, wear and heat cracking are
most important problems. The double-poured hard cast steel rolls give excellent rolling performances
in these stands. As scale banding and surface deterioration of the rolls are main troubles in stands
of second half of the roughing train and in stands of the first half of finishing train, new adamite
rolls with fine metallic structures give good results. Wear of roll surface, cracks, and surface spallings
due to the rolling of cobbled sheet are main roll damages in the stands of the second half of the
finishing train. In oder to prevent these damages, new double-poured alloyed grain rolls made by
centrifugal casting method are used for these stands.

(Received Nov. 30, 1970)
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Photo. l. Scale banding in roughing mill work roll.
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2. Etched micro-structure of alloyed grain
iron roll.

Photo.
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Photo. 3. Etched micro-structure of adamite roll.
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Table !. Chemical compesition and hardness of roughing work rell material.
Roll material Co Si% Mn2%, Nigo, Cr%, Mo% Hs
Alloyed grain 3-:0~3-3 0-7~1-0 0-3~0-6 3:0~4:0 1-3~1-7 0-3 ' 63~73
Adamite 1-4~1-8 0:2~0-6 0:8~1-2 — 0:8~1-'2 0-3 40~50
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Fig. 1. Performance of the three kinds of roll

used in reverse roughing mills. -
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‘Photo. 4._Coet tail scale peeling at the roll
surface in early stand of finishing train.
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Photo. 5. “Scale bandmg at the roll surface in early
stand of finishing train.

Photo. 6. Scale banding resulting from deep heat
checks.
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Photo. 7. Comet ‘tail scale peelmg caused by ther-
mal fatigue cracks.
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Photo. 8. Heat checks progressing along carbide
net work structure. '
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Photo. 9. Rolled stock sticking on the banded roll
surface.
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Photo. 10. Etched macro-structure of new develop-
ped adamite roll. )

Photo. 11. Etched macro-structucture of conven-

Photo. 12. Partial scale disintegration at the roll surface (section through the roll surface). x40 (4/5)

b TWBED, = v Ry o— alk OB
T XD TEBEYED 0 —viE, THEEERM ET 5
P bbTESDEDERDIIT LV NLUF 2R
£ LT, v—VIlOE?» L RiEs L AL 5 EMmS
H5. INRBEZEEOLLIC XD EEXS>XZ0-DTHD
LEZLND. ARV IEEEEASMe — Ly o
7o 2 O HTEEC #ALAERICSVWTRNTE
D, 56" OHERTEE CRFERSELNADIERL
80" DEEIFIEIEDOHE AL o FTCIRIZF LV N F
VIUMBBRELILIEEHEL WS, FABEOBRAIR
o — LK DIRLIZ X DT KIFIC o — WL RE X
NI EBRTWSE. ZHRIBETRKEDHESEEOXR
CRENEELZB ST LR L TWDS. AT
Bo—VEhoe b)) v 2 REEEOEDT L, &2

A4 PCREBEEOZICL V. AOTHEROERIE
DR 2 54 PR BOIED DI RELEE &
13~14 %z T 74 <4 ho— A FEXH:- -
LDBBHBR, B Ry — VN7 U a5k UK
KEDLDTWS. IR %4 bOBELHESSX
ZHRTDILEHMETH LD THOEEOX LM+
DICDIILBEED 2 o #4 MRUETHS. LhlLe
CHRBRI XS ICEERDO 22 & 4 2D+ x
24 MNBEETDE, - Ty SrRBILTERE
MBRET DI, HEODELREMOWESERE L
BEDE * ¥ 4 PEHBRICH - e L - b
BEETHS. Photo. 10 BB INE-T7HF <A ho—
WDz ol xR L7z bDTH5. Photo. 11 R
PERD o — W IZ BT 5 & EEGRE A 2o 1 D AL X hT

— 74 —

)



<

hy PRAMY vy Z7INVFAOY—/ v — T2 T 767

WAHEDARILLT & X a4 bR XTIl o8
LTwh. &AL EA FOWHILICZDTH T v 40K
UELBHESTEOT, kI ndbex 24 bR
T5HZ EWARECR D, BEEDEFEDEEE B FERFC
HRSEDLENTES. OO e~ VIIRE—HD
BISFT CER SN TV 54, HERMICHIEL T2 £
DFFFEEFZDTNS. 4
COoEPe—VRERBEODOTWEEE A —vha
—VREOI K —ERE & HICHIEERE L it B et
Row—VHLEEL, Ay~ rF w7 LEEL
BERT5 005, COLS kRO b EES
BB B E I RAET 5%, v — T BIREES
DOREE D ERFED LNV FE 7R ORISR
FHWIROMEEL, DELLO/ICX S RIFVHIRTFEL
v, DX REFEOHBEENRTD T BV ER
REHEN T vwad, BFL L n—LEHEBEDTWY
RBENRT 0Ny sy S o VEOMBREI
Wi 2312, Photo.12 {TRT X 5o —ERED S
BERET D LT X TRAT DD EZELDLND. &
D XD e BFE OB I ATE  EEEESEMES NS &
S VREIC I b TRFLEIICL ES DT, %
BARTCREMPBEE DESRKD AT — N 7 X0 DEE
ML, B aIANVETE LD TEEETIC, Zh
ZHE L TEOMCEYEDEN I A VEIXSATEIE
TEDRZDIDTHS.

3-2 friygBExsy FEO—-L

TEEFREA L2 M E < »ofihEEEE IV~
Yu—ov (Hs76~82) MR I Tk D, . FITIIH
EIBBRICHMEDO e — B FERINT WS, i dik
N7z k 5ic Fe~Fo Tldo—wdihis DERET 50T,
MORSRERLHET 5DOLALFILVDELET »
TERETLLBHE. LichoTH LT HRERA & v
FRD e —vid MR B O T ndiud it b
Ve Ele Ko 22 F TR e - VILORESEE I 4 v
OEFHECHRCEZEEETL20T, WHRADED D
A v e —RBE TS, BEET LV — o — W IiEE
EERCHELTESID DT, EEINIEE OB
R X > TSI L XN Tk DEELE. Lol
WENIC A S IE & L2V i fias R E L TR RT3
L. Lo 2Th 2oL d RIFLRMMEBEET 5 H Mo
—NVEREAL L FIZER L TRILOE(LR1E» D, ®
—VEDUNE I BIC LinsioT Ty, Fy s ® LT
BAT20XEBTHE. L b~k Sk —vppE
FEPBE0L35 DIk Fy, Fs 242 FTHDIC LD
LT, TNLDRF U RTERIND O/MRCED

70 A\

—_
v
X
=
L4
"
@
c
e \
5]
=
L
c
=
w

60 A
. \s
—e— Centrifugal casting roll -
L

—-0—-— Ordinary d0uble;-pouredr roll

500 20 . . 40 . 60
Depth below roll surface (mm)

Fig. 2. Internal hardness distribution of the
ordinary  double-poured roll and new
double-poured roll made' by centrifugal
casting method.
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><26 (7/9) '
Photo. 13. Surface of hot sheet rolled by alloyed
grain iron roll.

% 20 (7/9)
Photo. 14. Surface of hot sheet rolled by alloyed
chilled iron roll.

TR EORBRCBRBRI L DT, WEXS T TR L
DOREZHE§ 5 LIIIEH M THS. Photo. 13
E RIS RER—-EEDEBERE ISV — o~V EE
BE&EF VK e =il XD THEEE LA DERRATO L% B
FELibDTHS. GEETV— o —Widligkhiciy
MK RBHBBHETDIOT, TLKEMBFIELEL
KOBEEEF NV Fa— XYL TNR2T L, FiEo
ANDOETBRIRGE D LD THD. &%k o — Lo
Z2EERS UTEEREREZ L5 & & DITHROTEER
ELRENCHTIERIZTETEELTIIOLE
b b OT, WEEFHEELHILRNA I E o — s gk
ENBH X5, o —VOFEELE F v F{EAB{RE
ENHHDOLBbNS. Ll o—vOEEELPF L
FiLix o — VR OEMICE RO BIEETH 525,
o —VORGEL S BRI LTSS T 5 LM
55. '

HEETFRBEAOY — 7 v — V3 x OEEATEET
1O, P\WH Lo L HAFEIC L2 TWBE DI e — VKR
ERETDH T v 2 EFAHTFTH L P, FEHAED S
FEERB VTR L ENDY, BETOEROVRET
BT LMD, V—2a—uiNe 27 v Tao— Vil X
DTHIBENT VS DT, B REEENS LR D E
MR CHET 5 2 2id/cv. i Lize —vid
% < D&, Photo. 15 {TRT & 5 Iclibic BE /@ TR
L Tv5. BEOBKEEI DWW TIRE L »LBEWES
Tlebh Tk b, v VvAKOBYES L o — VERP
CRAETDIRGCHPWIROZTER TH D Z LiZiIZEEDL
BVWEWESTHS. KB X>CHEEDOTV
— e = WEERIEAALTELND L EH & RED
WHEEOEZ XD TR ERAET . £-48E
DwNF ¥4 PERONICHICEE Y JIET. #
X bY y THRE#EOH LY v —voBEE 2T
REETIK 2, 3OWEODRHH2, WELTLICH
FENDDRRELLv. EHRIEEGEDORLD
SR LT o —VOBRYEIENEY v 2 RE®DIC X DT
FHAL, BEEHOXRE S L HELGOBRGREARE LA
T EMBHBH. Fig. 3ix—pl LCHERE 6506 O EiFiE
o — WOBRREHFHEZRL-dDTHS. Sk
—RRICENMENICHHR KB R Y AIFTHWDOT, v — LA
BT BTSN o — B LEHCER G LTV 5B ERIGT
EZEZLNDS. o~ URLECERE T A5 RRICIDOK X
SN, FdHEH, FALBOREEE, X—F4 bk
LT RN T 34 MERROKIE Dt  DBERIZE
B SN PEERFREFGEEORENECLEETD
DL LAERTDHIENTER. NROEIEMBBRIFT
WENZRBS BT EDRLUIOBRES BRGNS .

FERAR D — B O\ T34 O AL ST
PR TWEIO™D,. ERCTHAZ $h/ce -, FiE
DETLEBRLEVICIBES ER L, 60~90°C Tl

Photo. 15. View of typical break in roll body.
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Fig. 4. Longitudinal stress in a roll during the
hot rolling.
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Photo. 16. Cracks due to the rolling of cobble
sheet (after grinding).

FPhoto. 17. Surface spalling due to the rolling of
cobbled sheet.
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Fig. 5. Relation between the size of sheet and
percentage of cobble.
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Table 2. Influence of roll flattening on the thickness of rolled sheet,

Thickness of roll | Coefficient of elas— | Thickness or sheet | Thickness of sheet
Kinds of roll shell ticity in roll core before rolling after rolling
' ( mm) (kg/mm?) ( mm) ( mm)
Perfect rigid roll (A) — — 2-45 1°75
Ordinary roll (B) 50 0-9x10¢ 2-45 1-89
Ordinary roll G 30 0-7x104 2-45 2-06
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