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Synopsis :

As the production rates on the hot strip mills increased, the surface defects, called
"comet tail", were often formed on the adamite work rolls. In order to prevent those
defects, improvements were made on the chemical composition, casting plans and heat
treatments, and sufficient results were obtained. To summarize the points of the
improvements. 1) As for chemical composition, carbon contents were diminished from
1.7 to 1.4%, and massive carbide were decreased. Ni, Cr and Mo were added to harden
the matrix and to prevent the surface from wearing. 2) From the view point of casting
plans, the solidification rate were accelarated to cut the as-cast structure fine. 3) By
means of an adequate heat treatment, carbides were finely dispersed and matrix

structures were made tough.
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As the production rates on the hot strip mills increased, the surface detects, called “comet tail”, were

often formed on the adamite work rolls.

In order to prevent those defects, improvements were made on the chemical composition, casting

plans and heat treatments, and sufficient results were obtained.

To summarize the points of the improvements.

1) As for chemical composition, carbon contents were diminished from 1.7 to 1.4%, and massive

carbide were decreased. Ni, Cr and Mo were added to harden the matrix and to prevent the surface

from wearing.

2) From the view point of casting plans, the solidilication rate were accelarated to cut the as-cast

structure fine.
3) By means of an adequate heat

were made tough,
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Photo. 1 Comet tail defects on the roll surface x1,5
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Photo. 3 Heat cracks along carbide net-
work structure x30
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Photo. 5 Carbide distribution of the test rolls ( x60)x (22)
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Table 1 Chemical composition of the rolls (/)

Roll type

lSl‘Mn[P‘S lNl‘Cr Mo
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Impl’oved 1. 40!0 500.80‘0.0200.010 1.001.00‘0.60
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Table 2 Solidification rate of the high carbon steel

. Thlckneqs of Pouring
. Seolidificatien rate
coating sand (mm) I temperature (°C)
0 7 N 144077”777 S D ;;7 7; ! —16 6
0 1495 - D=36.9+—33.3
3.5 1465 : D=36.4v71—659
3.5 1490 , : D=36.9+¢—6L.5
3.5 i 1530 - 1Y=30.5+"¢t—75.6
w0 1495 D =340 -71.9
140 1480 D= 23 74 f—33.0
D : Thickness of solidified layer (;nm)
¢ : Time after casting (min)
Table 3 Solidification rate of carbon steel
-__\;'elght 0}77 SlZﬁ _0[ - E:;)mp;)sm; L o o I
Solidification rate Reference
ingot { t) ingot (mm) C (%>
5.5. |  450%990 | <10 | D —22.9 «/::305: T Jﬁigmpman“’
1.2 0.1~0.2 D=p9.6v¢—12.75 Simokawa®
6.5 ' 7656 0.20~-0.30 D=30~34+7 : Koike®
0.4 2500 0.70 D =95~3041 B. Matuschka®
9 8104 0.83 Dr=237+7¢ -12.7 E. Marburg'®
1.5 4304}5 | 1.0 ) [y =27.7~30.7+ 1 E .. H. Nelson'"?

D Thlckness of solidified layer (mm)
: Time after casting (min}
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Table 4 Mechanical propertles of the rolls
1 Y. P * T S * Elong * lmpact value, at| Young's 'Pomqon' s | Hardness
Roll type | ‘room temp. 2u modulus | ratio
i(kg/mm?®) (kg/mmz) (%> inotch P 10*(kg/mm ) (Hs)
——_— - — —_— . .- —— e — e LI - —— ‘ Sp—— P
Conventional | ! 58.2 80.4 1.1 T 0.28 2.19 0.29 | 46
Improved ‘ 77.7 83.2 10| 0.30 2.22 0.30 | 54

* Size of test piece : JIS Z-2201 type 4
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Fig. 12 Distribution of grade of roll surface Fig. 13 Distribution of grade of roll surface
defect (at No. 1 hot strip mill) defect {at No. 2 hot strip mill)

Table 5 Grade of roll surface defect (at No. 1 h

Thickness of Numbers of Percentage of
Roll type coating sand
(mm} samples grade grade over 6(%)
Conventional : 10 81 4.7 ! 36
Improved ; 10 13 . 3.9 ; 17
Improved ! 3.5 130 : 3.8 : 13
Improved | 0 33 { 3.6 6
A Corp. — | 249 ; 3.6 i 9

Table 6 Grade of roll surface defect (at No. 2 hot strip mill)

Thickness of : Numbers of Average . Percentage of
Roll type i coating sand ;
| {mm? samples | grade - grade over 6(%)
Conventicnal : 10 217 4.5 : 25
Improved 10 160 3.8 8
Improved 2.5 258 3.6 i a
A Corp, — 27 3.6 ‘ 9
\
\ 2

B Corp. — 56 3.8



Vol. 4 No. 1

Ak BT, (B A O D B
Lt

5-2 MEEFEME

oL OEERERL, WA 2 v, BRI,
FERE ¢ B, TR, ¢ — ARG Rl Kk
STHHIhLZEnEHENTED, BERSD
—M B A ORI O LT T S -
ST L,

Hr -l VW — s, Bk

THE A b om— ADHES T 89

w b ARY » e P Fy 2z v FiZEWT,
VERE R BT Ll Rl TE DAL
AHETHRALBED, v~ 787 4—0D
Mz 4 Fig, 14 eoid, R e — i
A EERRD LRI, fERe — i, )
MR AX LD, v Ay 1 2 s R
3o XiE TR Ko BRI,

FE A b ow o DB BEEERT, {4
MEHORBELVEL Ry o AFY » 7 - IO
B4 0.1~0.2mm, H2:45 0 b ANV 7

0.2
'1‘()p

Caonventional roll

Tonnage rolled 64025t

Wear (mm)

Bottom

Thickness of coating sand 10 mm

Top

{mm}

‘

Improved roll

641. 80t

Wear

Battom

Thickness of cTJating sand 10 mm

Top

mm!

¢

Improved roll

646. 86t

Wear

Thickness of coating sand 3.5-;};“77

Improved roll

646.73t

Wear (mm}

Hottom

Thickness of coating sand 0 mm

500 250

0 250 500

Distance from the center {mm)

Fig. 14 Wear patterns of the roll surface
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