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THE SEGREGATION OF THE SPECIAL CAST STEEL ROLL I-

" Synopsis:

Tetsuo Kfitashjima, Akira Yoshida

The cast rolls made of special steel containing chromium and molybdenum has been manu-
factured since the year of 1927 by. the Yawata Iron & Steel Works. At present, these -
products have the life of rolling 70,000 tons in average in contrast with 38,000 tons of the
past, and on some occasions 120,000 tons of billets could be passed. Ve B

It is widely known that the quality of cast steel is not improved ih.the course. of -forging
or rolling to the favorable extent of eliminating their coarse structure and internal stress

. of casting.

But they could be'iinproved by means of such heat treatments as épheroidizing, norﬁfélfiging

and tempering which influenced mainly on the toughness and hardness. - o o
Special cast steel rolls manufactured recently by Yawata Works having the chemical .com-

‘Position of 0°8% C, 1°0% Cr, 0°3% Mo, etc. and Shore hardness number of 40 after such

heat treatments as mentioned above, were found to have the longer life in comparison with

the others.

However, the chemical composition and hardness were not always regarded as the prime
factors having an influence upon the -defect of crack, : ‘ : “

It was considered therefore this kind of crack was due not only to the methods and techniques
of rolling operation but to the segregation of chemical composition at the stage of casting.
Accordingly, the anthors investigated the segregation of these rolls under various thermal

conditions.

As the result, they studied quantitatively each characteristics' of ‘segregated elements at
the longitudinai and transverse sections of some of rolls cast under different conditions and
made clear the solidifying and cooling process by means of chemical analysis, microscopic

inspection and mechanical test.
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Table 1. Examples of special cast steel rolls cracked.
: Chemical composition (%) 'ShoreﬂRolled
Maker Roll mill hard- | pro- Aspection of cracking
I Si|Mnf P RMO Cr | V ness|duct’
.6th blooming mlllB l . . . % . . . Concentric blow holes in
A (Billet roll) 0* 98IO 460°61} 0°031| O 0160 31106 4204 7° 131‘ center of roll body.
. . Nx ; .
4th blooming milli, I . . . i ! . : Coarse in center of
B “(Bloom rull) \iO 900°280 58| 0010 O* 015i0 17,0° 63I 410 0 ] roll body.
. ‘3rd blooming mill S U . | . ﬂ . . Concentric blow holes
C h (Bloom roll) 0°*410°250°73] 0°042! O 005q 350 |96°964 at 1st Kal. inside.
i 6th blooming mill N I i ! Neck cracked, large.
C (Billet roll) (o) 84|O 2810 70‘ 0°034| O 027‘0 32‘1 11;0 07| 36° O 4 895J blow holes in center.
J

' l
0 035 0-0140° 270793

Inside cracked early,

2nd blooming mill ‘ . .
C 0° 800 330 87, 380 :- 855 | besides 10mm surface
(Billet roll) i | ! } | at ist Kal.
i i ] ; ! .
6th blooming mill,. 780 15/0°87 0°047. 0°0250" 250° 940" 02 45°0.| 3+588 Dlow holes at all inner

C . (Billet roll) . 5

_ section at 2nd Kal.
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Fig. 1. Billet roil at casting stage and

position of temperature-measuring.
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" Fig. 2. Relation between cooling temperature
and time after casting of ordinary method.
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and time after casting of special method.
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Table 2. Comparison of time of solidification and transformation of different casting methods.
Measured position 6 o) ® N @ ’: ® ; @
; Methed Ordi- | Spe- Ordi- Spe- Ordi- | Spe- [Ordi- | Spe- %Ordl Spe- 'Ordi- - Spe-
Item- . nal cial nal cial mnal | cial | nal | cial i nal 2c1al [ nal  cial
em‘ i -
:§ ’the(;in?eginning s | e3s ﬂ 40| a5 ? w0 | cas | s
3 Time of end . . b, u . o .
& (homn) 10| *30 | 1-25, 30| 1-40 | '50 2-25  *201 “18|1-05 | 1-30 | 1-20
3 Time of need . eem | ] . . .
s (h-mn) 15| °50 | 1-00 ' 1-50 | 251 55| 45
| s s P [ i R ‘
L T“r%g_gfn?eg’“nlnglzs 30 10-00 26-20| 8-25 | 26-40| 8-20 '26-20| 9-20 %20-00 16-20|21-30 | 17-00°
S8 . | i
98 T'(mhenffl)e“d (31— 1o 12-20 27-30 9-50 | 27-30, 920 | 27 30| 10- 20‘21 -30| 18-35|24-10| 18-50
o © - i .
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Table. 3. Comparison of chemical composition of rolls tested.

Roll Casting Date of casting | C Si Mn P S | Cu Cr | Mo Vv Ti
A Special method| Feb. 3. 1954 | 0°71 | 0°31.| 0°69 | 0°022| 0°026! 019 | 0°93 | 0°32 008
B Ordinal method ,// ” 0°72 [70°20 | 0°69 | 0°017| 0°023| 0°19 | 093 | 0°32 008
C No feeding Jan. 6. 1952 0°79 | 0°22 | 0°72 | 0*017| 0°019{ 0°20 | 126 | 0*28 | 014

C roll

B roll
Photo. 1. Sulphur print of billet rolls
as cast.
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THE SEGREGATION OF THE SPECIAL STEEL ROLL (I1)

Synopsis:

Refer to the first report, p. 403 of this issue.
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