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Manufacture, Mechanical Properties and Rolling Performance of
Large Cast Steel Rolls with High Strength and Toughness

Hiroshi KOHIRA, Masao Hori, Toru Mura,

Tadashki NisHI, and Katsumi SUZUKI

Synopsis:

This study is concerned with the manufacture and mechanical properties of large cast steel roll with new
compositions (0.5C-1.25Cr—1.0Ni-0.5Mo0-0.4V) which have been developed for prevention of roll breakage
in service. The optimum heat treatment has been established to obtain high strength and good tough-
ness. Four large cast steel rolls, two rolls for slabbing mill and two rolls for break down mill, have been
manufactured by applying the results of the experiments. Mechanical properties of the rolls are superior
to those of conventional cast steel rolls in characters of strength and toughness at both normal and elevated
temperatures,

At present, about one hundred rolls made of the new material are under service and for a slabbing mill
they show excellent rolling performance irrespective of very severe rolling condition.
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Photo. 1. 1) Macro structure of 20 kg cast block
after annealing at 950°C.
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Photo. 1. 2) Macrostructureof 20 kg cast block
after annealing at 1 100°C.
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710°C x 10hr

Hv 234

Hv 209

Hv 214

Photo. 2. 1) Micro structures of specimens after heat treatment for spheroidizing of
pearlite at various temperatures.

1.

Results of production.

A B
Cast No. 44SNI*- 511 | 44SNI1- 512 | 44SNIt- 515 | 44SNI1- 516
C 0.52 0.51 0.52 0.50
Si 0.42 0.42 0.39 0.42
Mn 0.88 0.91 0.90 0.90
. P 0.016 0.012 0.013 0.019
Chemical — S 0.017 0.013 0.017 0.011
composition (%) | i, 0.49 0.47 0.47 0.50
Ni 1.00 0.97 0.99 0.97
Cr 1.39 1.29 1.25 1.23
\Y% 0.41 0.39 0.38 0.32
Shore ' After 1st heat treatment 29~.31 28~-31 32~34 31~33
hardness (HS) After 2nd heat treatment 37~-38 38~39 39~40 40~43
After finishing 37 37 37 39
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Photo. 2. 2) Micro structures of specimens after heat treatment for spheroidizing of

pearlite at various temperatures.

Table 2. Tempering test condition of special SNI.

T~ Roll No | 44 _sN1 44-SNI 44-SNI 44-SNI Remark
Test piece NN 511 512 515 516
1 590°C 590°C 590°C 610°C 850°C x5hr A. C. following
2 610 630 610 630 each temperature X 20hr FC
3 650 650 630 650 after DP treatment
4 670 670 650 670 D : 1000°C x40hr FC
5 690 630 670 690 G : 780°C x40hr FC
6 710 710 630 710 :
L : Directiou of roll
I'st. 1 000 —L ™~ D :%?riction of roll
AC TIo~800°C = diameter
Heat J\&E Z/J T : Direction of tan-
trear- FC gent
ment 40hr 40hr (o) Sompling position ~ A : Highh tempera-
A ture fatignetest
2nd. 850°C {90x12¢) C CB ;']I'"l:gfgalte:ltlock
Heat AC 600670 (50¢x30) test
treat- Fe (55%10%) D : Tensile test
ment |0hr 40hr 30
(30x58) 50~70 (mm)

Fig.

1. Heat treatment progam for special SNI

(b) Direction of test piece

Fig. 2. Sampling position and direction of
test piece.
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(A) As cast

(B) After rongh turning

Vickers hordness (Hv)

Vickers hardness (Hv)

Photo. 3. Appearances of slabbing and break-down

rolls made of special SNI,

590°Cx 20hr
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Photo. 4. 1) Micro structures of special SNI tempered at various temperatures after

normalizing from 850°C.
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Photo. 4. 2) Micro structures of special SNI tempered at various temperatures after
normalizing from 850°C.,
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Photo. 5. 1) Micro structures of special SNI roll after first heat treatment (D-G).
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Fig. 6. 1) Tensile properties at various temperatures

of specimens taken from the rolls 44SNI 511 and

516 after first and second heat treatment.
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44SNI 512

@779

x 500 (7/9)

Photo. 5. 2) Micro structures of special SNI roll after all heat treatcent (D-G+A-An).
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Table 3. Number of special SNI roll manufacutured
during 1969~1973.

Type of roll Roll weight ﬁﬁllmfrer&?fm,
- ras pes A R A
Slabbing 28t ~46t 36
Blooming ~
(Rough shaping) 19t~37¢ 17
Break-down 24 ¢ ~281t 23
Large section ~
__Roughing 61~121 22
Others S 20t ~26t 4
Total 102
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Photo. 6. 1) Surface appearance of special SNI roll for A slabbing mill after rolling
51503 t of steel (total rolling tonvago ; 346 899 t).

Table 4. Rolling performance in A slabbing mill before June 1967.

Average rolling performance Cause of discard
. Roll Nurfnber Tonnage
Material maker rcc:ll s N%Tber Dressing gﬁ:ﬁge mm per lpcglr}nage per  |Small|Body {Under ?gn(;?ér
dressing (mm) i rolled dressing dressing d(rt:rslsnlnn)g dia |break| use |,

Forged | West 4 | 5.8 | 87.8 |226309 15.1 | 39019 | 2578 | 1 3 | — —
steel | Germany

SCR A 12 5.5 79.5 | 225863| 14.5 | 41066 | 2841 1 11 — —
SNI B 10 5.0 80.2 | 196233, 16.0 . 39247 | 2447 3 07 — —
SNI c 9 7.1 97.7 | 246071 13.8 | 34658 2519, 3 3 — 3
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Photo, 6. 2) Surface appearance of special SNI roll for A slabbing mill after rolling
80 201 ¢ of steel (total rolling tounage : 878 210 1).

Table 5. Rolling performance in A slabbing mill after September 1967.

Average rolling performance Cause of discard
M al Roll Nurtpber Tonnage
ateriall maker ° Number Dressin Total mm per Tonnage er Small | Body |Under Convert
rolls of g tonnage p per per | p Y to other
dressing ( mm) rolled dressing dressing dressing | dia |break| use roll
(mm)
D 7 15.1 98.7 | 564 189 6.5 37 364 5716 — 5 — 2
SNI 8 10.4 97.0 | 362712 9.3 34 876 3739 1 5 2 —
8 11.9 98.4 | 489627 8.3 41 145 4976 — 5 — 3
[SFE ] F —
SNL 5 12.4 | 149.0 |661542| 12.0 | 53350 | 4440 | — | — 5 —

MBI FEM B LU BB Fig. 2 KRTE
TR, T LBUERASR & Sk R Ic i Le
2:3 TR (A-An) SNERES

RN v — v ORGSR BT B
AR ~ B DY % B T B 1 Ik BT &
O TOW, AT GBI EROR T Eh SR &

850°C & L7z2% An MIRIRLOPDECHtHEN:,
MEFHEDOVWTHICEEZEL PRI DTHEEZED EL
ZOREB &I » 7o

—REMBIBITIRE Lz 4 AD 0 — VO REBR K ¢ X
D& 6IDRER 2B b Table 2 I+ & ¢ 590°C
~710°C DORET 6 KHEDIREE A BV, ThEh 20hr i

IREMBRTL > TR D729,
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Photo. 6. 3) Surface appearance of conventional SNI roll for A slabbing mill after rolling
80 201t of steel (total rolling tonnage : 697 418t).
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Chemeol
o

C | Si{Mn Pls Cr [ Ni [Mo |V
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SNI-A 0.68 |0.35] 1.06{0.031Ja02910.57}0.54|0.46

SNI-8 0.52 0.33]0.83 0051 Jooos | 0461093 |042
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Fig.' 10. Comparison of mechanical properties of
various SNI at elevated temperature.
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