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Studies on the Work Roll Life and its Materials of Hot

Strip Mill Roughing Stands

Yasu6 ARIMURA and Ryoji KURATSU, and Ichirs Fukunaca

Synepsis:

This paper presented some experiences of work roll life and roll materials of hot strip mill roughing
stands in the Chiba Works of Kawasaki Steel Co. First we tried the similar roll materials as slabbing
mill for the two high roughing stand. After tried several typcs of roll such as alloy cast steel and
ductile cast steel rolls, we find the work roll conditions are much more severe than the slabbing mill.
Either double poured cast steel rolls or light forged adamit cast steel rolls has been used now, and

having relatively long work roll life.

Similar trials were done for the work rolls of four high roughing stands, and high hardness adamite

cast steel work rolls has been used.
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5. Ductile cast steel.
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Photo. 3. Ductile cast steel.
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Photo. 7. Flake on the
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strip surface.
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Step Cross section Expostion

Birth of firecrack , standing
from lathing pattern

Rising of both side by
tension and compression
of roll surface, heating and
cooling

Projection of roll surface
by strip biting

Dent of roil surface by

scale dropping

+

Fig. 1.:Growth of surface chaps.

3. The cross section of roll crack.
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Fig. 2. The cross section of rool crack.
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Table 1. Properties of RR roll ot the beginning and the first step.

Chemical composition % Material properties Pradu- | Rollin
P P g
Classification |Meterial : - ction | o lts
Cc | si|Mn| P s | Ni| Cr|Mo| T.S. |ELIR.A|/LV. Hs
date t / mm
, | ] I kg/mm?| 9% %l ‘ s
Beginning | Alloy c.s. |1-030-43{0-54] 0-013! 0-009] —0-870-33 106/ 9 '8 —| 41] 38-5| 22400
| Alloy c.s. }o-75o-45io-67 0-016| 0°008{0-57/0-490"24 23l 19 20| 4.4/ 34/ 42- 7| 6000
_ Alloy c.s. [0-65/0-450-69| 0-009] 0-008/0-620-52033] 71| 10 22 —| 35 42-11| 6200
First trial | | |
Ductile c.s.l'201'48|0'70 0-017| 0-010[0-60/0-490°33 71l 4 5| 0-6| 35 40- 7| 6000
]Ducﬁhacs.l'281'540'64 0-015| 0-007/0-55(0-470°35 66 3| 3l 0-6| 37 42- 7| 7100
Ductile c.s.|1-26]1-45/0-70| 0-016] 0-007/0-57/0-89/0-38 63] 11 2 03 37 44-1]| 8300
|
First Ductile c.s.1-31|1-51|0-68| 0-013| 0-008'0-57/0-920-34 64( 9| 2 o3 371 44-7| 8500
Improve- ] | ‘
ment Ductile c.s.1'341'640‘40i 0-016 0-010 —0'30i0'16 730 7 8 —| 34| 43-11| 8300
Ductile c.s.1-421-570-72| 0-007’ 0-011|0-29/0-390-86 7| 6 7‘ —| 34| 44- 4| 8950

P

o

Photo. 9. Hexagonal pattern (3 mm lathing) . Photo. 11. Cedar bark pyar.rftel;irﬂl crack.
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‘Photo. 14. Deep crac.
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Photo. 15. 60 mm lathing.
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Table 2. Properties of light forged adamite c. s. and double poured c. s.

Chemical composition % Material progerties Produ- | Rolling
Material - ction results
C Si Mn P S Cr | Mo i T.S. . EL | Hs date t / mm
Light forged . . .aal - . .97 o- » -
adamite c.s. 1-300 0'55 O 83! 0°014; 0:014] 1-27| 0-36 | 38| s 44-8 15000
[ =
Double poured c.s. Cr-Mo-Vcast steel 130 ' 63: 44-9 21 500
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Table 3. Results of double poured cast steel RR rolls (KDP), used at the other mill.

Classification |Time of use ' Rollingt Used ?rlx?n t / mm| mm/cycle | t /cycle Hs Remarks
KDP 2 177 000 i 3-5| 50571 1:75 | 88500 | 57~61°| fine hexagonal crack
Alloy c. s. ‘ ' 45 | 32000 | 35~41 |

KDP ' 6 |390 000 l - 248 l 15725 4-13 | 65000 | 54~-58 | fine hexagonal crack
Alloy c. s. I l 100 | 65000 | 35~41 |
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19. Light forged adamite.

~--o-= Light forged adamite steel roll 284 500t 4 weeks
—o— Duyctile steel roll 144 6001 2 weeks
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Photo. 17. Light forged adamite (3 mm lathing) ... Fig.. 4. Wear pattern of R-2 stand.
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Photo. 20. Double poured cast steel.
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Photo. 23. Double poured cast steel.
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Fig. 5. Wear pattern of RW roll (Nig).
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Fig. 6. Wear patterns of back up rolls by work
roll material (Botton roll of F-3 stand,
after 3500t rolling).
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Chemical compositon %

Material properties
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Photo. 26. High hardness adamite cast steel.

Material
C Si Mn P S .| Cu Ni Cr Mo |T.S.| El. [R.A.[I.V.| Hs
Nickel grain 33 10 06| 0-07 0403 003 45 1°5 .0.3]~28 0:3] —| —| 65
' Adamite cast steel 1-47] 0-49] 08 0'03l0'009 — —] 1-09] 0-6/ 56/ 0-2 21 0-9] 51
High: hardness adamite c.s.| 1°4 | 06 0-8 0-02 0-01 — 10 1:0 0-3] 56{ 2-5 2-0| 1-1] 65
[ ]
st _ .
20F Top roll Bottom roll g
g I'S | A aa . NN 4.2
S @ £ @ _0‘8
2 ol E 2 £ £
i s 2 g
Photo. 24. Dent on the roll surface. oS E ¥
(0] :%‘ ;—:"

Fig. 7. Wear of RW rolls by material.
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Table 5. Wear of RW rolls.

High hardness adamite roll

Nickel grain roll

Wear mm/6000 t
1 2 3 4 5 6 7 8 9
Top roll 09 1-4 1-0 1-4 1-4 2-8 1-0 0-9 1'5
Bottom roll 0-75 15 0-8 1-5 1-1 20 1-3 1:85 1-2

Photo. 27. Banding scale.

Photo. 28. Good surface.
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Top rotl

High hardness adamite
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A (100001 rolling)
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Bottom roll

2 032mm roll barrel—¢

Fig. 8. Wear pattern of HR rolls by material.
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