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Effects of Carbon Content and Cooling Rate on Growth Rate of y-phase
during Peritectic Solidification in Iron-carbon System

Kiyotaka Matsuura, Youichi Iton and Masayuki Kupon
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: Changes in fractions of §-ferrite, austenite and liquid phases during peritectic solidification in iron-carbon system are

calculated. The peritectic solidification, §+L—7y, is divided into ¢—y transformation at ¢/y interface and L—y
solidification at /L interface. Both the transformation and solidification proceed by (1) carbon diffusion from liquid
through austenite into ¢-ferrite and (2) precipitation of austenite from &-ferrite and crystallization of it from liquid
due to cooling. Approximately 809 of the austenite formed during the peritectic solidification is the product of ¢—
y transformation, which may lead to the generation of tensile stress in the solidification shell because of the difference
in density between the two solids. The amount of the ¢— ¥ transformation is largest, when the initial carbon content
1s 0.17 mass%. However, when the transformation in a well-developed dendrite network is focused on, the carbon
content for the largest amount of the transformation decreases to 0.14-0.16 mass%, which corresponds to the carbon
content at which surface cracking of continuously cast slabs is reported to be most frequent.

continuous casting ; carbon steel ; diffusion ; phase transformation ; solidification.
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Fig. 1. Change in fractions of J§-ferrite, austenite

and liquid phases during cooling of an alloy
with carbon content of 0.12 mass%.
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Fig. 3. Change in fractions of J-ferrite, austenite

and liquid phases during cooling of an alloy
with carbon content of 0.25 mass%.

AL L EEIE T O AR ILAEIRTE D © o MR RE~ L &1L T B
(Fig.2)o ZHZAIL, SE S T RIIHZ T
(8+9) D THIIEKIELZ 2 b, ZDHD YRR IZ—yE
TEZ X » THERE L T, Ty BMIZZ 3 (Fig.1), —4,
WL AR T S RPN A T (y+ L) O RS TE L
Y, D% yEEEDTE G T, 2 Ty HARII 2 3 (Fig. 3) .
HAGHEBEROCTROMBIIIT T, =My HAFET
2 SEEE T R T 2 O30 AR h Oy MR KR E DS
Lo T 5, 2 O SEEHER THEIC I 2 MR EEE
RO, AR QAR L R L O
HEME O 3 FEFHOHNED FIF B> Ty AHD R E T 2 DCxf L,
THHHAE E o BB A G TIIEROALL L VAEY
HTIREBEOALZL Y, ZNEFN HVRE T EDTH 5,

AR S I A RHOBRELOEE I, TR
BB T HWEHEESECIEEEC, ZOHRRELES
DL AT - IR EEBROFE R DL —F L Tv 5, ZOHR
2, BE TR S yAHD & R B DR o is &
WHNCAE S ST B OBy o BET 5 5,

ZHFIEH O SH O HE L, AHDORAEE & b~ T
Ee, ZHude/ yREOBENEED Yy BRRFE L IR T
HBoZt®REL, 2ORRNIMRAEHTORERELZDEL
POEETE A, 230, ¢/ BRRT I 5 MEDOKE
BIEXZ S/ yHE ELRTHF LIRS COTY, HiFEHRH
b FrcBEIT A2 Lk ViED 6 N KREDIR
EVHHA I LB DY, ZORFKIIFRE Y MM RIFEEC DT
YREEITAZ LI VIERING, WAL IEST
STHO WA HEE D R -,

Fig. 1 # 6 Fig. 3 (278 3 e @ sk Bl O p AH B hn s @) &
Hal, 2OBEIIDICIE BB >N THRLLC
Bl oTw b, —REWRINTDH 5, 2 DA IMEE»
FERR RN RE S & O, yHOE RO HROMT

28

1.0 T T T

0.8

T

0.6

04r

Fraction of v -Phase

0.001 K/s ]

0 10 20 30
Square Root of Cooling Time, t/s

0 20

1/2

Fig. 4. Relation between square root of cooling time
and fraction of y-phase. Carbon content is 0.
17 mass%.
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