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On the Pearlite Reaction in a Hadfield Steel

EE**

Toshio SAITO

Synopsis:

The precipitation of proeutectoid carbide and the pearlitic transformation in a reheated high manganese
steel were examined by the isothermal dilatation method, the isothermal magnetization method, and both
the optical and the electron microscopic observations. The results obtained were as follows:

1) From the measured interlamellar spacing of pearlite in an isothermally heated steel, it is considered
that the growth of pearlite in this steel is similar as that in other carbon or low alloy steels, though the trans—
formation rate of this steel is extremely small, because of the high alloy content.

2) Pearlite in the isothermally heated steel grows with two time—dependent processes, initial rapid growth
following steady slow growth in thermo-magnetic curves. The excellent correlations between the former
and the growth of proeutectoid carbide are observed.

3) Activation energy for pearlitic transformation varies with isothermally heated temperatures, and
increases at temperatures lower than 500°C. Also, the time-dependence of activation energy which varies
as the proceeding of growth, is observed.

4) The activation energy value for pearlitic growth in 500-600°C indicates that the initial growth of
pearlite in this steel may be dependent upon either the self-diffusion of Fe atom in ¥, or the interface—

diffusion of Fe atom at the interface between y and pearlite.
5) In the pearlite reaction of high manganese steel, the partitioning of manganese is considered to be
an extremely important factor, and the whole transformation behavior is affected by this factor.
(Received Sept. 2, 1972)
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Fig. 1. Differential dilatation curves of specimens

isothermally heated at various temperature
after solution treatment.
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Fig. 2. Magnetic intensity curves of specimens

isothermally heated at various temper-

ature after solution treatment.
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Photo. 2. Electron microstructures of pearlite in specimens isothermally heated for
various time at various temperature after solution treatment.
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magnetic intensity curve.
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Fig. 6. lsothermal transformation diagram of tested steel after solution treatment.
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Fig. 11 RBRABIEDRR» 59— T4 b KA
EEREEERD S EHHRE O LT ey P L
b DTHS- RILWOEE L RERIC, Fig. 11 ofFR
HBEI LT, —XOAEO T Chii &
EoTw5%. B RROETCHE>TE L LTED,
EHL T F ¥ — AR X D RECELT B & hb
»%. 500~600°C DFFH CIHISITEBEKEZRLTWS
b, BB T ANVF —FRDTH D EFAERITH LT
#) 92000 cal/ mol, 11% mRKED METE 62300 cal/
molABF bz, T D1~ F4 FEEDOEMAL=F 4 X
~DOfERH REECD WTELR 728K 5D 63000
cal/ mol = & H Tk
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Fig. 11. Relation between time and 1/7 in pearlite

reaction.

18— 35 4 MEEDEE{LT &L ¥ — 62 300 cal/ moli
7 B DOFed B 2B DiEME L = & 1 X — 60 300~70 000
cal/ mol®™ g 5\ 3 r I RIC KT B Fe O BETIRBLDTE
bz v E — 58500 cal/ mol2®iz:KE <, yrhd Fed
BEOHhEL, HBWEr E/s— 54 FRETO Fe O R
B L LTEx bh 5. LavL, Fig. 11 ©
300°C LITF D /R R TREFIIZ LD, =AM F -
Bl Twd. ok kGl 2 ov ¥ — ORKET
PEVICr SR a DFEER 5T & 4 X432, EEE
EXMC R 2EHOERNIBILDDE LTWEH,
HITE Tk~ 7 & FRIC Mn 7 BL ORI LA RE R & L
THEMEL = 2V ¥ - ORI & L TR cb D &
Zzx50%. WThic LTHEMnfD ¢ — 14 S
CENTRMIOSEREHLODTCTEELREFTSHD, £
FTZNEMAT S LBERICEREINCRETHS.

5. % El

& Mn OB AENC X 5T RILIITHI S X O o i
L= 74 MEIGEIEREEEREE, FIE@RHEIE,
KFEB T OVEREBRC X OTHSN, UTFTOBEEE-.

1) =354 %@I%Faﬁli%@iﬁﬂﬁifkﬂlmB%i%nén"
~ 34 FORENE, B EESETEREERENEDLD T
méwwmmb%fﬁ%ﬁ%aﬂw%@thﬁéhb

2) HRBEDER» SHIc/— T4 ORI

LD 2ERDOENE L, MHARE ELERE L ST
bha. BiZFREELVLEDIREVREEETHD,
EROWTRIEMORE E DX WEEBRDO LN 5.

3) =54 FEROFERILZ A 0F —IHEEIC XD
7z b, 500°C LUTFOEIRK THRIENT 5. £ok&ED
EITICRED TR L = & 0V ¥ — 3L B IR SF i A5
Hboh5b.

4) TWTRIL ORARKD = 2 V¥ — 1% r LR KT
% Fe 0O OO T A0 — X DR/ hE W3, 7 H
DCERFOID T AN F — B LB KEL
T LAME ISRV, —7, RIEIERED = 205 — 1318
FHITLWEER T

5) 500~600°C oFEF D /v — I 4 FEEEOEM{LT
AWF —~ DD 5, BID/C—F 4 bOWHAKEKEZ 7
D Fe DACYAE, HDWE7r &/ ¢—F4 FRATO Fe
DFRMILEL EMBBREL LTEA LN S.

6) EMniRD,~F 4 FRIEEMn OSGELH E oD
TREVEERFTHY, TRTCOEBEITZ ORHE
EETDHLEEZLND.

b D I AP O —ARE FEDIBFT 46 FERF RIS
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