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a— 7y Transformation Behavior during Heating from (a+ 7)
Region in 0.18% Carbon Steel

Kaneaki Tsuzaki, Kenji YAMAGUCHI, Tadashi MAKI and Imao TAMURA

Synopsis :

a— 7 transformation behavior during continuous heating at a rate of 3 K/s from the (a+ 7) region in
0.18% carbon steel has been investigated by dilatometric measurement and metallography.

The transformation was delayed with increasing an initial amount of proeutectoid a before the heating.
When the amount of proeutectoid a before the heating was same, the transformation kinetics was delayed
with increases in initial 7 grain size and in the 7—a transformation temperature in the (@ + 7) region. Mi-
croscopic observation showed that the a— 7 transformation proceeded only by the growth of pre-existing 7,
namely the dissolution of proeutectoid @, without nucleation of new 7 grains in the proeutectoid a particles.
When the temperature (Ty o) for 90% 7 in the a— 7 transformation was plotted against the size of a parti-
cles before the heating, the experimental data lay on a straight line and Ty g increased with increasing the a
particle size, regardless of various factors such as the initial ¥ grain size, the 7—¢a transformation temper-
ature, and the amount of proeutectoid a. The effect of the various factors on the a— 7 transformation be-
havior could be well explained by considering the influence of those factors on the size of proeutectoid a
particles.

Key words : phase transformation ; carbon steel ; transformation kinetics ; austenitization ; proeutectoid
ferrite ; (a + 7) region ; @ — 7 transformation ; dissolution of ferrite ; metallography.
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Fig. 1. Effect of initial amount of proeutectoid o
on a— ¥ transformation behavior during heating at
3K/s from 1023 K in (a + 7) region.
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Fig. 2. Effect of 7— a transformation tempera-
ture on a— ¥ transformation behavior during heat-
ing at 3K/s from (@ + 7) region.
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Fig. 3. Relation between temperature for 90% au-
stenite (Ty ) in a— 7 transformation during heating
at 3K/s from (a+ 7) region and inital amount of
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7— a transformation temperature.
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Fig. 4. Effect of initial austenite grain size on
To.0 in a— 7 transformation during heating at 3K/s
from 1053K. X, means initial amount of
proeutectoid a just before the heating.

a: 1003 K (Just before the heating) b:1088K c¢:1173K

Optical micrographs showing a— 7 transformation process during heating at 3 K/s
form 1 003K in (a + 7) region.
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a: 1053 K (Just before the heating) b:1108K ¢:1213K
Photo. 2. Optical micrographs showing a— 7 transformation process during heating at 3K/s

form 1 053K in (@ + 7) region.

AT 9 F VRIZELIBLT ¥y 2 i SR L T 5.
BEERICE LY, T yHHNOENY 4 F2 Y2
FyFy aBHELTHHESh TV ¥y FEKL
(Photo. 1 b), &#&id yRFICH 2 THHLTW/ZT7 1
VAR @ BSRETHETAHI LEICEXDT yEEHNET
LTCw3 (Photo. 1¢). ¥ c® yERETHD 7k
T y R N TERESRO Sk,

WINT o THEIRFE 1053K 5 ? y{bi##E % Photo. 2
WRT. MBER O a T1E, W o % y ARSI
MHLTBYD, 2OMRKE Photo. 1a & K&K EL A,
LA L, y{b®i#@%iE Photo. 1 L FART, MBI LD
THR o RV THETHILICLDT yEEIET
LTw5 (Photo. 2b, ¢). ZOHFED, yLTERETHE
O Y ROWHLIZRD Shi .

PEnX3iz (e+7) 2HE»SD y{LBR T,
MM « FCOF % y OBER -BRIBREILT, 7
LR o/ y REOBENICLAHGED yORE, T4b
H oo DIHEDATHEITTHILPHOLE LD,
3:3 I aY A XE a— yERERHOMFR

(a+7) 2 S OMI a— v BRI, I o 2F
R THETHILICLOTHETTS. 2T, 20K
BRI MAEN O ¢« D91 XL HEICHEFRTS
LEZOND. Z ZTHEAR O o MEICE XIFT
W y REB XU « BRRBEORELBEL /2.

Photo. 3 &, ¥ yR&E#% a3%um, b214pum &%
ILERLBEDIN « DXBEHBTH S, O o« KR8
L 1053K C o B3 35% Tho. T o IR
BlE L IR TH B2, yREOKEWV D TWE o 2F
ELHKELZDTWVS,

W y REEE 214 pm & —FEIC LT, T o« BRER
BE#% al053K,b1023K X1 c1003K £ ZEfL& &
1B DM o k% Photo. 4 /8T, MERIIVTh

a:Dy,=3%um b:D,=214pm
Photo. 3. Optical micrographs showing effect of
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transformed at 1053 K. The amount of a was
about 35%.
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a:1053K b:1023K c¢:1003K
Photo. 4. Optical micrographs showing effect of 7— a transformation temperature on

proeutectoid a structure (X, = 12%).

a:1053K b:1023K c¢:1003K
Photo. 5. Optical micrographs showing effect of 7— a transformation temperature on

proeutectoid a structure (X, = 35%).
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obtained from equations (1) and (2).
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AN 72010 (Ml e+ P) METHo 722 L ICER
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0.18% RFHMD (at7) 2HBH S OMBEEFII BT S a—y EREEE) 1437

THHDT, a4 XKETHIE (a+ P) HE
Dy ERELZOETHENLZEVHLI LD, §
hb, (a+y) HEEBIU (a+P) HOWEL b,
ZO y ERESE TIRE MR D a« DHF 4 12 L2 THRE
ENDHELERTES.

AR L 2T, Wy REE, AT« KREBRE S LU
N« BT A I LT a A XHBKRELKED, 2
B2 5 O a— ¥y EEFSEND T EFHEHLI L%
Df. ZOMBXD, BEitSEOBIC—EAR L R
atd, HEHRERC YL LI v E WY, EH T
Ay RESBD TR ENWT P ELFERTH S L%
ZAohn. oIy NESKEVEE, VED B
HBRLTHELD a A X RELLBLOTHAD. H
ZAE, Oy KEAT 100 pm & 1mm ORET 30%
a DKW L7238 T, a 25T RTy MFCH>T7 1
LRI L7235 L, ZDESIE y k4% 100 um T
#13um THBHA, 7 HE Imm T3 130pum & K&
{7%%. Fig. 5 DFERzHVL 256, MFD The 2
1# 80K DAMLENH Y, v RAMKIZE S & v LT
BENELIEGRICEDLIENbL A,

5 &

0.18% KEMEH VT, (at+7) 2HHE»LOEE
B DN a— ¥y BREHEYIC B XT3 008 » K,
2 A C O INT « ZRERHE B X W o« 7% L OERT
DEBIZOWTHE L. 85 ICINEFT O o« Mk
LUMBABE DM a— Y BREBRETBET A LICX
2T, 2HED» SO a— y BREOKEE X RN
a Mk L Y BREEHOMBEHS ML, BohiE
GRERRBIRDEBYTHA.

(1)F0H y KAEEB X OF 2 MR T O « EREIREZE —
FBIL TN « BEEAILERBE, aBAESWIEL Y
FRENETTHRENEL 2D v LA5END. MBGEHT
DN a B —FOFEB T, Iy KEPKEWITL,
TN « BREIRESBHVIZE Y LB A.

(2) (a+ 7 2HEH» SO a— ¥y BB T,
AT« ST 7% y ORAER - BRI ST, B

jil]

Dy DEETEDLL a DIFLDORIZ LD TERENHEITT
. 37, yERETHERIC Y MOMIMLLBREsh %
AN

(3)HT a DH A Xid, a @AM THITLEREL %
. —EOUNT e BT, Oy HEFAEZVIZE,
T2RINT « EREREAE VIZE, a DY 4 LT KEL D,
(4)9FF a— Y BREICHB Ty BT 90% &% Bk
%, MBI OMNT « D A X CTEHET B &, I8 v K%,
W o« ZEEEIREE, FIMT a B & S IZHHT « DIEEEDE WIS
LOEFF—F3—2DHEHIZDY, N a DH A XHK
EVWIEBL Y EROZTHENDL., ZOZ Lk, yERER
BFED v/e REDOHRICED a DELOATHEITTS
ZEMOBBATES, £/, KR THLPIIED Y
EREEECBIITTHENTFOLE R, ChoHERTFOM
Mad A ZBXITHELERTH L TH-MICH
Rans,
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