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Synopsis :

To cope with roll cracking troubles at No.5 continuous casting machine in Mizushima
Works, the use of sleeve rolls has been studied as one of countermeasures. Before
mounting these sleeve rolls on the machine, the authors made a heat analysis and a
thermal stress analysis in order to confirm the quantitative effects of the sleeve rolls,
and drew a conclusion that a sleeve roll with no cooling device between sleeve and roll is
effective for suppressing the heat crack. According to the result of the service testing
with the sleeve rolls on the actual machine, it was confirmed that their life was
extended three times as long as that of usual solid rolls. The stress analysis and testing
on the machine with the sleeve rolls permitted to obtain a rapid and effective conclusion

about the improvement of the roll structure for elevating the crackproof ability.
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A Countermeasure against Cracking of Continuous Casting

Roll by Sleeve Rolls
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Synopsis:

To cope with roll cracking troubles at No. 5 continuous casting
machine in Mizushima Works, the use of sleeve rolis has been studied
as one of countermeasures, Before mounting these sleeve rolls on the
machine, the authors made a heat analysis and a thermal stress
analysis in order to confirm the quantitative effects of the sleeve
rolls, and drew a conclusion that a sleeve roll with no cooling device
between sleeve and roll is effective for suppressing the heat crack.
According to the result of the service testing with the sleeve rolls on
the actual machine, it was confirmed that their life was extended
three times as long as that of usual solid rolls. The stress analysis and
testing on the machine with the sleeve rolls permitted to obtain a
rapid and effective conclusion about the improvement of the roll
structure for elevating the crackproof ability.

HTET,
1. # § 2. O—NBEEEDMHE

T, RESBIERIT B Pk it b L, 95 R

ZOEE, ARG f)m\t b tfél,'if\}rlt.'ﬁ Fi,ﬁ,l', <mb L ‘9'3 241 IO

L& KL Ty b, A% XKL 28RNz E—F1
Gl 00, MR 2, 7 T 1y A BRI E AT S LAY ARESBLERREE 5 SRR I B TR Lok — 2B 5
Lo Laai, THLOBET ’iJJFIHLU Jeas i e a S E@ b T EMNEMZHT S L Fig. Lizazd L5 izf
SoRLIA N, FEN, HRT o — M F UL LT Mg LB 77NN E BT L, LEANRERE LT
FELIUGE OB DT R 2B SN E iz, B RNmsEI LU,
B, OS2 b 3o TR U A, TS (L il LiioFlaaopik, Bz oBEEE s L

HUBEER LD B TlL il

EVSGEIFLMb - T, FOIREN

AT HESIES B A TAT DI SL it L o L D s | L el o]

Mo mom L 2z, 5 MO MN Kivlioa -3, ¥

Ao = b=k i g - i s,
HL =L LERIOFEEE, AN EM I hi - T3
Wbio—n o KoM b K&k
ADILEH T SR SR 2 iz
BALBY, L L, o
Te XA R E 221,
WETam b, £IT,
AP ELE LTS
WHLTHGOTHEE bR T2 R
TS IR A, o= IR g, SRR

PEORE A T G2 F T o 72,

F ST loow
o T,
9t ,Eﬂ&‘ﬁ:ﬂ’cb‘éo " —
oL DA AEE 2
Wiz R LT oy Elon 72y o fot i
BUREIZE o 2 R BB 2D BRI
— AT =D F F TR LR
b FONE2E TR, LR
— 7 a—iD R B E
fro AWETIEERDR) = n—;va_filTéin-L Aﬁ]r’f)" #h 0
Ky & o

R, T A PR EN b«&fu.;}r\:r—fl«mnurfuéh

I Crack I

Melting

[
=]

Ratio of causes 1%

Straight zoge
-

Curved zone

Guide roll Pinch roll

Ty

Fig.1 Causes of roll troubles in mizushima No.5CC

<1 WESRIE 7 1B H WUERE AL
EER SBT3 A1 s Pt VS GE PR RS

R BB 4

e 4 TR RE

it (M)



302 AN =Tl b LD — L (B (L A

— O L LT R, 2ol - ERHTHERED

& FAhidE 3,

(2) AOBBREmMESE 26010, REMETHRE 5
Py o Sl BEOHIEPTHIM A Twa, 0k
3 ECEER R SRIT S Bk B 2RI LA D, BRER
EAEME 0T IEESH ), BOELOEERBIHRE
T2, Shtzh, FOHFFZRTIESN AT L —kEFL,
FRIECMIHLEE S0, BhICa - VBEN EHT S,

(3) IEEFREOLHITOME SN ERARE & &
N FIL T — )L ILE Tla gk OMNTEBTRER 47200 ton 12 b 3@
T5IrHHb,

Pt kdico—nt 370 EREAGEHEISRO L8
ERIEV BB > T a2 THY, AHRIEI0L ) BIRE
TThHo—ARIMOBEDIELE, HEREZ T 2G0T —L
PHBTAILENS D,

222 A—)NCHEDEDHH

HEFHPOPEo L EFI3C ROAEN e —LTHY,
RERUEBEINLTEHSOBRES LIFTw5, LL, =
Oo—MIBROREICHLTREHTLIAMTHEL LTV
v, LA, o—-/WIAKTHENFALLESICERRS
EEEPELACL I EFEEERRETSH ), BHEEEONT
EAFHTH DL, SOLILARORERCERICHT AMED
VDESELTAN—Z7a—nHFEibns, PoithgicByw
TIHIHETLAN—FOo—NDFRAEERLTE,H, R
=7 a—nHBYnfENMREET 20k, FoR) -0
— L EEHTAHEY DL R HBEVEETH 2P EMALT

BLO¥FHL, F2C Fig. 2t it 7o —icfg-To—nLo
HSERRET, WOHRATE NG, A TR 7o — e RBEITH
AAATT A EEBLA,

3. a-—NEBEERIR

1«1 BIFEFNL

oA EEIZRET o MBI o L 12, o—An
[18E f B A —IFRY % o — Bk is & » TR AR BRI A 5kt
AHMHHFTE, TRFRVELRHT LS EREELI LR
b, FLT, HETEMIEMIATYWA2TEo—~1LE, 46
DFAPRAN =70 —=ZDWTHIRBERFEICE B 2 kT
EERF7o 77 88 MuCo—nnB BTl L2, 37
Frii Fig. 31273l 723002 4 7o —nizs0n T, [N
REMATIT-72, (@) G IFRERDo o —n, b), ©
B2 =7a—-T, 2)-7o—neéhk D sk
DY LD (FAT7]) EREENELLD (9471 TH
Lo OO RIIRESHF NI ED —LZ&HETET
$3B0EL, R—7DARIIO2NTIL, R —7ORNFEDLE
2m=1.25~1.35:FT 200 FELVWEHEIATWEY 2 &
h, AFEE40~50mm OEHETEL 5 2 iz Lz, Shlait
HTERAN—7HEO®EED 5 2 ORED LI ES0 mm %
ML, EEFTADBERSHNG=ZABEE L - TP/ KFm
20508, EhFii8arElE L7z, ik imogRlizhEo—izE
WTO—/LRA, AV —T7o—NilBWTido—EmMEiLH
BOEE SRR EIL L, 4, SBOEFICHVvo

Design of sleeve roll

"2

FEMIS Poundary cendition

¥ v

Two dimensional

l Temperature measurement—l

heat analysis

# Verification

Road measurement

L

Service test

Three dimensional @ Road condition

model of roll

NASTRAN

[ 7

Stress analysis

Confirmation of effect to
suppress the crack initiation
and development

Fig.2 Flow of analysis

N g3k E Vol 15 No. 4 1983 — B2 —



AN =Fo =2 L B e — e @ FUELE ) et

303

Table 1 Chemical composition of roll

Chemical composition (%)
Roll Material — - T
Y Si Mn P S Ni Cr ! Mo Y
21CrMoVS11 0.17 0.30 0.30 1.2 1.0 .25
Solid roll <035 <036 <.60
{DIN 17240) ~0.25 ~0.60 ~ (.50 ~1.5 ~1.2 ~(.35
Sleeve roll 21CrMoV | 0.17 0.30 i .30 ) 1.2 1.0 0.25
Arvher _ <.035 <.035 < .60 _
(type 1) 511 ~025 | —060] 050 -15| ~12 ~0.35
Sleeve roll 11.5
| Sleeve S5US 403 <0.15 <0.50 <1.0 <.040 <030 1.0 - -
{type 11} | : ~13.0 ;
{a) Solid roll 201
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Direction
Roll Position I -
| Z r 4
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. Roll barrel B » — «—
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20 R
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Fig. 8§ Stress distribution along depth in the roll
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Table 3 Life of roll

Sleeve roll Sleeve roll
Condition Term Solid roll C
(type I} (type I}
Fatigue .
. 52.8 36.8 50.3
Steady limit (kg/mm?)
state | Stress ampli-
] 35.8 18.8 30.8
tude (kg/mm?) -
Number™*! 8.7 % 10* 1.0x10° 231108
Faitigue
Air cooling} 20.7 14.4 28.2
limit
from steady— —
Stress ampli-
stute 52.8 21.3 43.0
tude
Numbert* 1 490 34 800 5760
Failigue
Air cooling | - 11.3 14.8
imet
after 20 | - —
Stress ampli-
seconds from — 30.5 715
. tude
rol! stoppa
pReee Number™® - 4060 840

) Number of repeated stress to hreak
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Table 4 Mechanical property of sleeve
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Fig.11 Relationship between crack depth and charging
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