1476 & 2 &

i 63 &£ (1977) 9=

et
E:|

[ [ oriiea yLsod 3 u

UDC  669.15779-404 : 669.15'782-404 : 54-14

Bk Fe-P sk of Fe-Si 6 &0k

BREH ® X -83 fA

YN L S

The Structure of Molten Fe-P and Fe-Si Alloys

Synopsis:

Yoshio WASEDA and Yutake SHIRAISHI

A detailed analysis of X-ray scattering intensity of molten Fe-P and Fe-Si alloys has been carried out by
X-ray diffraction with anomalous scattering technique. The three partial structures required to characterize

a binary molten alloy have been estimated.

It is found that the fundamental configuration of atoms for

molten Fe-P and Fe-Si alloys consists mainly of the disorderly distributed Fe atoms like those in the dense
random packing model of liquids. But it is also confirmed that the short range order in the near neighbour
distance for molten Fe-P alloys is similar to that of FesP type.
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Table 1. The anomalous dispersion terms for three radiations used in this work.
Mo Co Fe
Radiation
Afl Af” AfV ‘ Af" Afl I Afll
Fe 0.37 0.92 —-3.20 | 0.49 —2.21 0.74
P 0.11 0.12 0.33 0.57 0.32 0.68
Si 0.09 0.09 0.29 0.44 0.29 0.53
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Fig. 2. Three partial structure factors S.g (Q)

for molten Fe-P alloy derived from
measured intensity data of molten Fe-
25.3 at9, P alloy.
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Fig. 3. Three partial structure factors S.5 (Q )
for molten Fe-P and Fe-Si alloys derived
from measured intensity data with five
alloy concentrations. The vertical lines
include both the differences between
the samples and the experimental

uncertainty.
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Fig. 4. Three partial pair distribution g,g (r)
for molten Fe-P and Fe-Si alloys deriv-
ed from S,5(Q) of Fig. 3. The arrows
indicate the supposed positions of spurious
ripples due to the termination effect.
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Table 2. The correlations of atoms in the near neighbour for molten Fe-25.3 at9% P

and Fe-24.9 at9, Si alloys.

| Orlgin Fe » ; P or Sl
ﬁ atom r (8) n (atoms) | r (&) n (atoms)
Molten Fe- | Fe 2.62 10.4 | 2.41 2.6
25.3 at%P alloy P 2.41 8.4 3.46 3.7
|
Crystalline Fe P* f}‘"}e ggz Ig %gg 2
Molten Fe- Fe 2.59 9.9 2.56 2.5
24.9 at2,Si alloy Si 2.56 7.6 2.48 2.2
Random distribution gf %gg ?(5) ggg %(5)
* §. RunpQuistT : Acta Chem. Scand., 16 (1962), p. ]
(2) RERFHEEAZELTHIBERTF IV, 27
B Ag-Mg A &Wic kW TREERTVy3 X 5k ! Fe-C
_— L 7+ S — =0 N x
E— s QEAEMCET 29 T - 238D SN, _ 26| - e Fop
BEBIDXSAE - s0EEHRAMCEITLE— 2 °< el
- .
v, 50A Ll _F o> sEaiBR#LAIM: (— > Compound forma- = Fe-Si -
tion) FPERTHBERELEMINTVB, 2.5}
(3) Al Fe-P X X Fe-Si 44 & % Fe-Fe }fH
ERLYEG ST NT, B E— s 0Bl 24 . ‘ .
VELBEEHAORE B ISR ST B ML D b B h T 0 P R g X
dERL, Bl e— ot 2332 . R .
#MEmL, Bl C—sORAFUARDEND Fig. 5. Change of nearest neighbour distance

(1) XU (2) OFF#IE, #ARL Fe-P 5 X U Fe-Si &
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(3) oEFMIINLDEELTFICEIT D Fe-Fe 7D A
* U FBIESREVERIC RS WT, KOS 0L 315
SN TRMTHD T EEZFRLTWS. Zhidths
T 5ERT — 4% b S InEH XN AR Fe o4 oF
R Zh M IR D SN B 3T & X VB R TR
T
4-2 BABE Fe-P H XU Fe-Si 2 DBEHA

AR A O FFEUS B RS KRB B WO T 5 £
FA#E Bl (long range order) D WZ EThHhB. Tk
b HEAGRHE & DS EEFABANE (short range order)
THH, ThIEBEMEOMEMCX >TREXNS.
TDXSIIIGP G, AR THLAEREY D
&, WL Fe-P B X O Fe-Si 40 E0BHEEH
FLADT, AFZhbiconwiih~5.
BEEMDEOMBI oW CRENEOFE @ A F T
Hy, ZRNEILALNTWS X S5ICH F 5 W Bk
4rr%qp008ap (1), ZAHVWTY— s TOREBRELEL TS
LickniEbh 5. iEE Fe-P XU Fe-Si 4o

due to the concentration of P, Si and
C in molten iron alloys. Fe-C: Wasepa
Tokupa and Owuran [2].
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Fig. 6. Comparison between the total structure

factor calculated by the hard sphere
mixture model and that of experimental
data of molten Fe-24.9 at9;, Si alloy.
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Fig. 8. Comparison between the total structural

information caluclated by the binary
dense random packing of hard sphere
model and [those of experimental data
of molten Fe-25.3 at9, P alloy.
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& FeP BTV, ULd L, i5ER Fe-P 4401 Fe,P #
BEEGOEE L EE L Shiv.

(2) iBEFe-P 44103, Fe BIMNE HHETAW
|EFSE LD, o Fe FFEHIOEMI P ETH
EDRERTVWD EWSEERBTISHATES. T
DX SBEFNE & 2R, TEEF»L3FHEShBX
5 PR3 Fe-Fe WH8EESt2 P LILTF2X 5%, b
XS PREFBEHINEBCRI 5RAROMTEY 5D D
ZEiexET 5.

(3) ¥ARL Fe-Si 4411, Fe-P RTBEHLNB LD
LIE&BITEORR L MBEERIIRD LY, Fe kX
O Si FFE2 @Y aBdERESz o2 BEFCSH
TR SRR TEBATE 5.

BlED X 5, SEARgucBET 5 BRI VT
BELEZOLND BREBEB-HEEBRALD fikic
BT 58kD 5 FHNEOLNLDT, SHREIENIEICS
WTELh ST 5 MR 23 moRzhics A
HrEIAYMEL I LNS.

Fb YT, EPEE >V TEBIEV -3 Ib K55
R B OABERLIFL I X £ [ i SOFES
K, BUESER BN S HILRE XV ER v 2 —
BRI S BRA V2 LET.
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