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STUDY ON THE HOT-WORKING PROPERTIES OF RIMMED STEEL (II)

Toshio Ikeshima and Tatsuackit Morishima

Synopsis:- ‘ ] .
In the lst report, (Tetsu-to- Hagane Vol. 41, No. 1,1955 p. 17~22) it was shown that the
. black spots acted as defect points for the hot working. In this report, the following studies
were carried out. The chemical compositions of the black spots were analysed and their
rhicrostructures were examined. About 0:15% of sulphur and 0.4% manganese were contain-
ed and sulphide particles were concentrated remarkably in these spots. The hot-working
properties of steel containing the same amount of sulphur as that of the.black spots were
investigated by the impact-bending tests and tensile tests at high temperatures. By this in-
vestigation, 1t Was shown that the hot- working properties were injured when the sulphur

content surpassed 0°15%.
points.
. ing properties of the high-sulphur steel.

Therefore, sulphur was found most influential factor for defect
But increase of manganese content was effective to the improvement in the hot-work-

Beside the numerous MnS inclusions, FeS inclusions were detected in the black spots of

some billets.

When the bijllets or ingots containing FeS inclusions were heated at the tem-

peratuee from 800°C .to 1200°C for several hours, it was found that the FeS converted ‘into

" the MnS.
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Fig. 2. Results of impact bending tests of
steels . containing sulphur at high

_temperatures.
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Fig. 3. Results of tensile tests of s'teels
' containing sulphur at high temperatures.
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Table 4 Chemical composions of tested
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Fig. 7. Aspect of sulphide-inclusions in black
spots before and after heating.

2. KB zo2
B2 D 2 TRIEEWBBICE CRBRTO1.
WA $ABl2 Table 4 @ B THREREBIO + » 7
HHEED 5 b L, BIRESUFE T 800~1200°C DT
1~15h FERL1z. T ZTik "FeS OB{tEZR PRE

%mﬁﬁotwn,&ﬁo%Aﬁﬁwﬁgﬁ¢t#E
‘?‘5 FeS, MnS-FeS 51X MnS 2+ #72EL
RO FeS oE»FEb LIC

FeS ==

FeS @@ﬁ[—l—FeS MnS @f@iﬁt
FeS DOfE#+FeS-MnS OfEH+MnS D%

'%ﬁm%ﬂﬂ%& Fig. 8 It5nd. B

25D FeSH
FeS mmy; = WRROD FeSH 14
& InZRFID FeSE

% EOTIN B F%kﬁ#@oﬁ%O%@%ém,é
HoER & UTMENRED S L 258, UmEEH»E

Unconverted FeS (%)

Heating time (br)

Fig. 8 Conversion of FeS—»Mns by heating.
Qs BTE FeS MR LT 5. REEDIE 50 Mgk,
TSRS T 13 ISR V13 PIERSRIE M E D i < JEE 1T
inclusion 3% < B> FeS »%Fil, % 5 T2 FA
Hh b, HEE CEMOD inclusion OEERAEICH T
h FHED S DT D TE{LDOHFH b FRF TETOHENS
BY, CNDBIDTIELDERELIEDEELLNS.

B E=DORBIEED S WD OHEERD, V4 CHks
@ FeS 13m#hd 5 & &iT X h5EERIC MnS 2Z{h3 3
T EDBH S D TIs DT, 5 J. H. Whiteley®® 3, v & -
FEICHERANTTIZ 0D, SR FeS 3@k % 2.&
ITE2T MnS iTZ{LUES L E2H TN 5.

V. ® . & ‘

Y EHEDRER R I T B & KOBEITIL B -

Black spots J3fEHEINTICX 3 3 RIB & 5 B0 %
B & 123 3 7-8ic, Black spots Dpsr3s X o8 % O3
fi% AR, COEPSITIE S I EEENITE U L BT

TEhH, L& HZ20RIE 00.15% LI LT, Sulphide
Inclusion #5ER¥ T£A T & 3072 % ZC Black
spots & S HSFARENC BRSBTS AT BN
T I3 3582 T, S=0"15% Bl ETiinT
MNFEU LSBT 5 WD, DT ING DRER
%3 & Black spots SREE L BB REIZIS TH 3
L#Ex 5N 5. Black spots HKMEE LB Z LT L,
S LIS SHRO BBE TIRIEHIREEE, (A (80 OEER
DOEELSE, 7 OMOEEDIIH 3 bEhn-ch s o
PR GO TRADIZEIRAT LS O L A 75108,
AIER» S —IESHBR DRI ZFEREREEZL TicEd
TN EEDNS. Mo 2EY % &S DEITHNER
RING T EHHEDIDT, WkBITI MnrE LT 5
T EWEFT Lo o
_ Black spots #7D Sulphide {3 AR D4 T2 MnS

— 38 —



de— 274 bEREOREECET 2, =

Y- 435

. BERTH b, Hhic FeS ORETZAME N &
=27, O FeS OFfEI: FeS+Mn>MnS+Fe D
REEHT X 2 b D EEA, MBI 2 EBR»2ITOIIH,

Y 4 F§AHD FeS 384 X b MaS wZHtT 3 &
- IOz
black spots pS/&Pf & 72 212D DAT L b BEHI/s TR
TI3753 )5, Sulphide inclusion 5 FeS D&iTis
MnS OE& X EICMIMESET S CEWELD
N, AIENC & 5 FeS—MnS ZMLOZHERIL U & FHOH
RMTEOBM L ) EDED TERS 5 L E2RT D
DOTH5- ‘

B beg 14, &2 ofER2Ge U TEHENTEOR
sV o FE2EL 2D, ﬁ@%&%ﬁ?%mﬁm
HBHTEHHS.

@D BREOHMMEKER TT5C L.

@ ETeHEAIZIILL, =27 ~ r@%abua
black spot 27535 &. ’

B ~vIHvoERPHIEL I7I7EL L, black spots

Black spots m5iz FeS WHEET A &

i35 Mn/S DEPHELIZTELTHT &
@ DR L FeS 25N MnS kZbE
¥AHTLE.
%&rFﬁmeSEmmﬁb,ﬁﬁ@@ﬁﬁ%%of
%ﬁ%i?ﬁ@%@%’iﬂ UE L B9 5.
(G 29—8 FEFE)
3t OBR
D ‘}[ﬁﬁ, ﬁﬁ, @5‘;& 41(1955) No. 1 p- 17~22:
2) A. Nledentahl Arch E1senh 3 (1929/30),
S. 79
3) A. McCance 1. & S Inst
making, (1938), p 331
4 W &RoFE, 841926) p. 403
5) " J. H. Whiteley: 7th Rep. -Hetero. Steel
Ingots, I.- & S. Inst., Spec. Rép;, No 16
(1937), p. 23 L
6) J. H. Whiteley: Jour 1. & S. Inst., (1941}
Nongr . .

Symp. Steel-

A= AT A R OREEICH T 5, SOBE"

W3 OO

kA % BgFF

SOME OBSERVATIONS ON GRAIN GROWTH
CHARACTERISTICS OF AUSTENITE -

Synopsis:

As the first stage of a Study on grain size controll

Taiji Kawai and Yoshiaks Masuko

[y

in stéel-making plant, the authors:

observed experimentally some problems as stated below, mainly from the view point of

grain-growth characteristics of austenite:

(i) Change of grain size and grain- -growth characterlstxcs during melting. and teemmg

practice,

(ii) Relation of grain size and grain-growth characteristics between a ladle sample and a’

finished product of the same heat,

(iii) Dependence of grain-growth characteristics upon the degree of duplication of grains..

Results obtained were as follows:

(1) In the case of melting of medium-carbon Cr-Mo steel in a basic electric arc furnace,
as the reducing proceeds; austenite grains became finer and more uniform, and the coarse_nlng

tempera.tu re rose.

And by the additicn of Al, anstenite grains became finer and the coarsen-

ing temperature rose higher, but as the time passed on, the coarsening ternperature fell.
(2) In the case of 0- 395 C (Al- -killed) steel and Ni-Cr-Mo case-hardening steel, a ﬁnlshed
product had nearly the same grain-growth characteristics as a ladle sample, and at 925°C

both had the equal grain-size.

But in Athe duplex-grained steel, a ﬁmshed,prod_uct had coarser;
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