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Formation and Decomposition of Non-equilibrium Phases

in Rapidly Solidified High Carbon Iron Alloys.

AMITEAP TR

8
R E

Katsuhiko Kishitake

1 EUsic
BOBMBERICIIFERTLER a Ml (bee) . HWiRTEE
LYy M (fec) BEU13GPalLOBET TR E %
efll (hep) 5B 2 EFHOLNTWE, 2D LI I8k
TRITEONRY LA ETD Bbce. feen hepDE
TOWETATAZ ERBRENETHE, £25
FRFEFe-CHEEX*2MBEZE2 L, HETIZBW
Th e IPHEREME LTHOLNBIEINY TRLY
%ﬁiﬁ%%@@%ﬁﬁ@ﬁu,amhgiﬁ%ﬁm
XA? BB VIZFERHEN Y 2 ELBND Z LA
ENTWwD, ThoEDIEFEMD ) b, FEAEHOM
LB IC OV TIEREBER L (RN TWE N, £
MU DRI OV TIEREN b FRESHL L {H5Hh
S Ty,
ZEOLIERBERIEUEREREGE Y HHIC
£ o TROUEEERE L 72 I3 4 OIEFRAHD S Y |
800°CLL L EiRBER LR d ¥ v h — AR T1000LL |
DEWEFRHFTAILEFRB LAY, ZOBRHEE
ITHEREEEIC D ENTB Y . EiRR B S R R &
LTERALERTWAEY S5 ICEREHKAEDIERYE
EHEERHAERICENTVAI L E2HELEYY, 2
o DIEFEME ELEFEROREELH L T 5
720iE, IO ER SN E T O BEB TS
PICTAHILDPLETHD, £DDITIZTEA DIEF
BAHPRAE LR TWIEHERTIEI R (. SHPE#mT
HR LR 2B LERTRTHL, £ TESR
513, Bo— Lk W THROE S 2 £ 52 L1
FoT, HADHFHMHZEMTERSELERELR
O7z, TEZOWH, & FR ( @) 7V3— CPCE

WFFERE)) HHELREREICEREFEL LTAFL,

COMEETHILICh o7z, & FROWM 42 E#E
NETZRFARAZEHIZELY, HHE L-BREHEE!
EH%#$%M®$&&%@%%%HﬁH@%%#K
EOFMRLELTEFLEDBLILATTESY,
NS DIFRERITFEMm L E LTHESI TS
AT RAEICF Ly, 7YV a—Hil
[BI5 [ ICHFROBAREGAONLOEFEWVI, Zhb
DRPEEMH L2V, Lo T, AfalEE FKo
HNR LM ET AL IARHEL METH S,
HFLOYARCHALDOSHSHIZEXBMESRLTHEEZ
JALTEYS

2 FEFEHROER & AEEE DR

R #Fe-Cr-Mo & & 12 B 1T 5 IEF 0 oo A Bl i B 1%
GEOLFEMRR & HEE KT %, Fig.1l3Crik &
Moiit * —%E 12 LT, (a) Fe-10mass%Cr-5mass%Mo-CH&
#(10Cr-5Mo) 3 £ U(b) Fe-10mass%Cr-10mass%Mo-CH
&(10Cr-10Mo) T D IEFHAH O A pli i Pl 2 /R 97 R

| (b)

& Am

§ - Am+

é ()
3r 3r 'S

S T T+

H T

o
2r 2r
0 r 1 1 1 1 1 0‘= 1 1 1 1 1
46 48 50 52 54 56 584648 50 52 54 56 58

LogV,V/K-s'

Fig.1 Schematic illustrations of nonequilibrium phase formation in
(a):10Cr-5Mo and (b):10Cr-10Mo alloys with respect to
the cooling rate and carbon content.
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Fig.9 Change in X-ray diffraction pattern of the alloy
forming ¢ phase tempered at temperatures.
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Fig.10 X-ray diffraction patterns of rapidly solidified ribbons.
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Fig.11 Change in hardness as a function of tempering temperature.
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Fig.2 The amounts of carbon in solution of y, &, and ¢ phases
with respect to the cooling rate.
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HCTH5Ho e HOEEREMBEIIhep LB A OHCRAE &
HoTWwh, O—VHlOa > b5 R FORWHIZIES
HHTHL, BEMBET L L, HIK e HHOBERIIMC
MR IRICEE L TWwd, /27 MHE « HOABHE
BOBRASEOME T, GHBEEIZL > TIdy#H ¢
F D 3 SRk A R L 721

Fig4ld ¢ fOBER L1Z & 2 X#EHTREOZELZ R T,

o E
® o
a8 MacC

X -ray Intensity

o 5
573K o
o
as solidified
1 1 1 1
40 50 70
20/ deg.

Fig.4 Change in X-ray diffraction pattern of the alloy forming

€ phase tempered at temperatures.
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Fig.6 (a) X-ray diffraction pattern of the alloy and
(b) calculated result of A13-type structure.
Fe-Ke radiation.
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Fig.7 TEM micrographs of the alloy forming  phase as solidified and tempered.
(a) as solidified, (b) 573K, (c) 773K, (d) 973K.

Fig.8 Transmission electron micrographs of ribbon heat-treated at 673K:
(a) bright-field image (B// [001]y// [001]ms-1), (b) bright-field image (g// [011]ws-1), and
(c) dark-field image of (b) obtained by (011) reflection of MS-I precipitates.
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Fug.12 (a) bright field image and (b) dark field image of alloy
D (4.5C-0.2B) tempered at 873K (Hv 1650)
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