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Abstract
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As granulated SO_um Sintered

AT Iy ZEKRE, SR (1473 K DR KIS Fioure 1 (@) Phase di . e OLCa0 "

) - - N - igure 1 (a) Phase diagram of the quasi-binary Fe,0,-CaO system
(1<2x10%) THB LW 5 KR EORMND o7 T L, and (b) schematic diagram of the sintering reaction on heating
CNETIEFLEAEITDODN TV, Si0,, ALO, Z & TsiHiki and cooling [14].
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Figure 2 X-ray geometry of the Q-XRD system with X-ray sources of
(a) a rotating-anode and (b) synchrotron radiation [14].

PF NEWS Vol. 33 No. 3 NOV, 2015

12

AR ([EIEERBERE, Co Ay, =0.17889 nm) 3 %\ i Fig. 2(b)
VRS (4=0.17889 nm) 7 Tz, AHXEROE—
LY A K& 0.5%2.0 ~ 0.5x1.0 mm* & Uz, FUEHEZE W
7z Q-XRD HIFELE, T %IV F—hE AT 7o B rs v e
MRIRL 2R FE AT B e 22 iR (KEK, PF) @ BL-6C T
LTz, A XHRIE Si(111) AT/ 7 a XA — X TH
fkl, B&a— FENEMEBMI S —Z2HWTELEL
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Figure 3 High temperature X-ray diffraction patterns measured by in
situ Q-XRD for Fe90CalO (a) at heating process, at cooling
process with rates of (b) -8.3x10™" K/s and (c) -8.3x107 K/
s, respectively [14]. Abbreviations of phases are F:Fe,O;,
WEF:Fe,0,, C2F:Ca,Fe,0,, CF:CaFe,0,, CF2:CaFe,O,,
respectively.

WS %, T=1355 K ICBWT, BEAITLEODSEE D+
IR, ZEMD CaFe,0,(CF) WM KT %, E5IC
FIRT % & T=1529 KT W T CF H & a-Fe,0, (F) B i
L (CaFe,0,+Fe,0,—CaFe,0,), CaFe,0,(CF2) #1 A% 4= K 9
%o FlMMHERIC K BNa— 32— SN, Wi
RIS X B IEECHEE DMK IS ZEET Z L EZ 5N
%, EHICHIET % & CF, CF2 BXU FMHIFHWICKIG
L, T=1557 K IZBW T E FHOEFIREL > Tz,
CF+F—CF2 35 X U CF+CF2—Liquid(L) D )& hnEAis
JEIEZFNFN AT pipnc*=85 K BX U ATicr1'= 80K TH
o726 TT T, AT, ¥ I FMEAAD B WVIFIHHIEHF Y ICBNT,
RIS A—B DEC BIRE & EHREOThOREE GHm
B D 0VIHESENERE) XL TWVS, T5ICT=1678 K
BN TFHIEE (WE) fHICHIER U7z, i Fk
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WINERE I — I FRREE, HREMEOR YA X, B
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MRS CORINRIE (1499 K) &L EnZ
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Fig. 4 I3 E () 33 Ks BX T (i) -8.3x10"K/s
DEMTI1T0K D5 300K F THENT 2 BETHIEL
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Figure 4 Typical microstructures obtained by in situ laser microscopy
for the specimen Fe90Cal0, when cooled from 1773 to 300 K
with rates of (i) —3.3 K/s and (ii) —8.3x10"" K/s, where cross
symbols with (i-1), (i-2), ... correspond to points shown in Fig.
5[14].
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-8.3x10" K/s T -16 K, WHIME (i) -8.3x10°K/s T -8 K
Thol,
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B NTPERS I BIC 3B 2 MmN B SR E TR A1Z8E (CCT)
KO&EHWTERMWICHRET 5T kKD, CCT
KIS HIH OB DT TIIIES VSN TWS [17], 15
SNTe T — R FITHHREILD B TIEHID TD CCT Kz
YERL U 7z, Fig. 5 1 Fe90Cal0 0D CCT %R, (HELHE (1)
-3.3K/s, (i) -8.3x107'K/s, BXU (i) -8.3x107° K/s I2
V3 B RS — IR EE R 2 IS 2R R LTz, ERREEIC 35
% S L-L+WF, L+WF—L+F, L+F—CF2+F, XU
CF2 +F—CF+F O JNRERE it (&) TrRUTz, AT 1F
HHEE Y (=i, ii, i) OFMATHAI LGS OMEGHNE
EERRLTWS, MR OR) IR CHuE L IEF#isk
HTHHTU A D L>L+WF 8 X U L+F—CE2+CF+F 0
ROGIREZ R LTS, MREBIEIC K D RD T AT T2
RITR LT, 1, 1943 Fig. 4 1SR U TR BTG WG
T 5 KGR —REZ R L TV 3,

SEVER LTz CCT Kk, (1) FEDK G X O in Al
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Figure S Continuous cooling transformation (CCT) diagram for
sintering of specimen Fe90Cal0. Solid lines show the time-
temperature curves for cooling rates: (i) -3.3 K, (ii) 8.3x10™
K/s, and (iii) -8.3x107 K/s. Dotted thin lines (blue) show
the temperatures of phase trans-formation at equilibrium:
L—>L+WF, L+WF—L+F, L+F—CF2+F and CF2+F—CF+F.
AT, Y denotes the overcooling temperature of the reaction
A—B when cooled down with a rate of Y (= i, ii, or iii).
Broken lines (red) show those of L-»L+WF and L+ WF—L+F
under non-equilibrium cooling conditions determined
in this study. The dotted bold line (red) shows that of
L+F—CF2+CF+F under non-equilibrium cooling conditions
determined in this study. Boundaries determined by laser
microscopy are shown by diamonds. Cross marks show the
time and temperature where typical microstructures obtained
by in situ laser microscopy are shown in Fig. 4. Typical
conditions for industrial sintering processes are shown by the
hatching area (green) [14].
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