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On the Application Results .and the Properties of Forged
White Cast Iron Roll

Yuichiro SATO and Hireshki KOHIRA

Synopsis:

A great progress has recently been made in Japanese steel rolling equipments with the increase of
production capacity and the improvement in the quality of products. And there are requirements
for better roll materials. The forged iron roll whose trade name is N-T roll is the one having an
entirely new material property, manufactured by carrying out a special hot forging on white cast iron
body which has a composition range of high purity hypoeutetic pig iron. This report describes the
characteristic properties of this roll, focusing upon the results of hot rolling of various steels by this
roll.

The following characteristics of the roll were confirmed by the rolling application,

(1) Rolling tonnage per dressing is remarkably increased.
(2) The cycle of roll exchange for dressing is made unexpectedly longer and it contributed greatly

to the increase of productivity.
(3) Rolling cost is decreased.

(4) Accuracy of dimention of rolled products is increased.
(3) Surface of the rolled products becomes more beautiful.
(Received Aug. 25, 1970)
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Fig. 1. Influence of temperature on hot work-
ability of 194 Cr white cast iron and
alloy tool steel.
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. 2. Influence of temperature on hot deform-

ation resistance of 19, Cr white cast
iron and and alloy tool steel.
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Fig. 3. Influence of temperature on: hot work-
ability and hot defomation resistance of
394, C. 1:59, Cr white cast iron as cast
and as forged.
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Fig. 4. Effect of Ni, Cr content on hot work-
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Fig. 5. Effect of Ni, Cr content on hot work-
ability of 259 C white cast iron (1 100°C)
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Table 1. Chemical composition and Shore hardness of forged cast iron roll.
Grade ¢ | si|Mn | o [ M [ v | ow | Co [Shore hardness
NT-A 1-7~2-4 . _ : f 35~65°

; [ <25 | <10 | <20 [ <20 | <10 | <1'0 | <50 | <50
NT-H  2:4~3:¢ : | : 45~75°
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Table 2.

(medium continuous billet mill).

Results of application of forged cast iron roll

Ex. 1 Ex 2
Grade Alloy cast steel NT-A Ductile NT-H
Hardness (Hs) 35~40° 39° 57~63° 55°
Classification No 2 stand roll No 4 stand roll
Roll size .(dia) X (length) ( mm) 590 1 300 560x 1 300
Dressing ( mm) 38-8 17 ' 277 8
Number of dressing times 7 6 9 4
Rolled products per one dressing (t) 31000 65 852 31 400 71716
S (oot et one mm. of 5 600 23 235 10 200 35 850
Total rolled products (t) 21 700 395114 282 600 286 864
Ratio of t/ mm (%) 100 415 100 351.
Note gonier using }ljor‘lSCr using
Table 3. Results of practical application of forged cast iron roll (steel shape mill).
Ex. 1 Ex. 2 Ex. 3

Grade ; flloy cast | NT-A | Adamite | NT-A | 4llo¥ | N1op
Hardness (Hs) 35~40° 40° 57~-58° 52° 60° 60°
Classification xicéiliigorgililn 3-high Intermediate stand Fence post roll in

<135%65% 6 roll 175X 75X 9~6 finishing stand
Roll size (dia.) X (length) ( mm) 648< 1 500 4371000 461 x 900
Dressing ( mm) 16 60 30 28 18 32
Number of dressing times 3 12 5 7 3 7
Rolled products per one dressing (t) 1429 1766 3500 11 000 200 814
l?t(/)iﬁzrcril)products per one mm of dressing 268 358 ' 583 2750 33 178
Total rolled products (t) 4 287 21192 17 500 77 000 600 5696
Ratio of t/mm (%) 100 142 100 472 100 539

e — VB XK 24 vn—vokbbiz, A—
JEEEEDO L DO THA IR, WER ! mmYp
DERE t FH(t/ mm) HBEMEEELE. 7, HESK
EEEESHh, ILEITENME, WEEHEME LICRIFT
BB EPLHEK BERToe — VB2 27k 2Twic
PD%4~6EMICIERET 5 EBTAEE D, vw—ib
FREALDH 1/2~25 XKL, FERCTIEO4 Edm
rEHFSLTWAS.

—flX LT Fig. 17 % X ¢° Photo. 2 X shili 51l
No 424 FIiB Bk e — v EEEASESGo —
DEFHBIERRS L OCILRNVRRORER T, BET
LT EWRWXBAY v PEAZ V.
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Material of
rolls
Tota! rolled
tonnage (3 kal)
Roiled period
(3 kal)

Wear amount (mm)

32 735t
0 days

Austempered cast steel roll

42 584t
2 weeks

Forged cast iron roll

85 1761
| month

Fig. 17. Wear amount of cast steel roll and forged cast iron roll.
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cast iron roll.

(Finishing roll for angle 450 50)

Photo. 4. Surface roughing of forged cast iron roll.
(H 250125 V;H roll).

WELTT S BIET 5 ERMEEZ D 2T D
ZEERLTVS.
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Photo. 5. Surface mughingwof forged cast iron roll.

6. Surface roughing of forged cast iron roll.
(Hot strip milil, finishing No 1 work roli).
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Table 4. Results of forged cast iron roll (wire rod mill).
Ex. 1 Ex. Ex. 3

Grade Ductile | NT-H | Ductile | NT-H | Ductile | NT-H
Hardness 554+3° 53° 55+ 3° 55° 5543° 58°

No 1-No 4 roll in | No 1-No 3 roll in | No 4-No 5 roll in
Classification billet stand of roughing stand of roll stand of

continuous mill continuous mill continuous mill
Roll size (dia.) X (length) (mm) 525 %900 460 x 1 050 430x 1050
Dressing (mm) * 50 51 [ 45 44 45 45
Number of dressing times 3 4 5 6 6 5
Rolled products per one dressing (t) 12 060 96 073 12 000 84 835 12016 40614
Rolled products per one mm dressing 2 026 7535 1 340 4750 1602 4512
(t/mm) -
Total rolled product (t) 101 300 384 292 60 300 209010 72100 203 050
Ratio of t/mm (%) 100 372 100 354 100 282
Note

025

ol

005 005 005

Forged cast iron rol!
{after 1 593" rolting)

005 005 005

02

T
Adgmite roll o115 01 Ol

(after 1 012" rolling ) o1 01 0O
- o2
03

Botiom

Fig. 18. Wear amount of forged cast ircn roll
(H 250x 125 V;H roll).
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1) E. PrwowaRrsky : Die Spanlose Verformung des
Gubeisens, (1958), p. 812
2) H. Nreper and E. Piwowarsky : GieBerei, 28
(1941), p. 305
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Tablc 5. Results of application of forged cast iron roll (hot strip mill).
Ex. 1 Ex. 2
Grade Adamite NT-H Adamite NT-H
Hardness (Hs) 45~.50° 48° 45~.50° 48°
. No 1-No 2 hot strip roll in | No 1-No 2 hot strip rollin
Classification finishing stand finishing stand
Roll size (dia.) X (length) (mm) 545%1 092 686 x 2 057
Dressing ( mm) 3 800 3900 4 200 4178
Number of dressing times 65 865 996 120
Rolled products per oné dressing (t/time) 615 660 1 050 1263
Rolled products per one mm of dressing 1050 1 463 2 500 3633
(t/ mm)
Total rolled products (t) 40 000 57 125 104 400 151 600
Ratio of t/ mm(%) 100 139 100 145
Note
3) E. Piwowarsky and A. WirtmcseRr : Foundry 1,117,025 7w &
Trade J., 81 (1947), p. 125 16) $oif, W&, BRER: gk 2 W, 55 (1969), S190
4) N. H. PoLakowsky : Metal Progress, 64 (1953), 17) 2%, A, WA gk 2§, 54 (1968), S224
p. 180 ’ 18) C. B. Post, and M. C. FETZER,and W. H.
5) C. A. Austiv : Foundry, 82 (1954), p. 86 FENSTERMACHER : Trans. ASM, 35 (1945), p. 91
6) 1%, M7 g &M, 50 (1964), p. 2037 19). A. Rosg, and L. RADEMACHER : Stahll u. Eisen,
7) A, R S, 36 (1964) 76 (1956), 1571
8) {EBE, A4, M : gk, 51 (1965, p. 1059 20) A4y, NS, AT, NEJI: gk &8, 43 (1957)
9) R. BarTton : Metal Forming, 33 (1966), p. 432 p- 975
10) #£5R, A, B : 48, 55 (1969), S673 21) V. G. BanpEL and H. C. Haumer : Stahl u.
1) #7%, #04, B gk, 55 (1969) S674 Eisen, 84 (1964) p. 935
12) #AE, Xk, =): $Hip, 41 (1969), p. 692 22) FUM, M, T gk &8, 54 (1968), p. 422
13) GEfR, A, I g2, 56 (1970), Oct. % 23) toiE, A, SR : gk, 53 (1967), S90
RT 24) PEgE, AA, BH: gk, 56 (1970), Oct.
14) fei%, A, 16§, 42 (1970), Oct. ERK FERTE
Fom 25) IR : HA L B4k 21 (1961), p. 1631
15) #ME, K, B 74U v (1969), 5423, 26) {E7E, AR, £ gkl g, 52 (1966), S63
250, Yo wisEr (1969) 1287,593 7'v— 7Y 27) W. Si1EFER : GieBeri, 55 (1968), p. 737
FYRBICIET A L5 v VG TEKE (1968) 28) Wi, WA, A gk, 54 (1968), S654
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