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F(q) is determined by the shape of the particle : Form factor

3|sin(gR) - gR R
1) sphere with radius R Fi(g) = W
q
2) spherical shell with outer radius R, Fq) = V(R)F(g, R)-V(R)F (g, R) @
and inner radius R, : V(R)-V(R,)
1 N
3) sphere with layered structure Fy(q) = I pV(R)F(q, R) +E(p, -p)V(R)F,(q, R)
#i layer’s scattering length : p; 3 i=2

. 5 [ N
#i layer’s outer radius : R; here M, = pV(R) +2V(R,)(P; )

i=2

4) randomly oriented elipsoid P,(q.R.¢) = f F[g.{R.ea)]sinada o
with R, R & ¢R 0
here r(R.e,q) = Rysin?a + €2 cos’ a

2
. (gLcosa
. ‘ 7| 2B,(qRsinc:) m<q 2 )]|
5) randomly oriented cylindar Py(q,R.€)= f ! sinada

£
with radius R & length [ 0 { gRsina gLcosa J I [I
2
l

here B (x) is the first order Bessel function
ref. J.S. Pedersen, Advances in Colloid and Interface Science, 70, 171-210(1997)
all are available as Igor procedure files
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Correlation function, g(r) & intensity, 1(q) 2E. 2EF/ ARFITE

F(q) = f_i p(r)exp(igr)dr

Form factor, F(g) is Fourier transformation of p(r) (electron density distribution)

Intensity, I(q) is Fourier transformation of ?

g =|F(q) =F(q)-F*(q)= [ _p(r)expligr)dr [~ p*(r')exp(igr')dr'

= [7 [ p(r)expligr)p* (r')exp(igr')drdr’

= [ [ p(r)exp(igr)p(-r')exp(igr')drdr'

= [ [ p(r)expligr)p(r - r')exp(iq(r' = r))drdr'  ——> use shifi rule of FT

—f f p(r r—r' drexp(lqr )dr —f:g(r’)exp(iqr’)dr/

Intensity, /(q) is Fourier transformation of g(r) (: correlation function)

g(r) = f:o p(rp(r' = r)dr'




What is correlation function, g(r) ?
USRS —
g(r) = f_w p(r)p(r' —r)dr’
sphere with radius R and constant p (ouside of sphere: p=0)
y ’ r

\ r/2

g(r) corresponds to thé‘overlagped volume of two sphé\res (weighed by p ;
For the calculation, assuming following two circles
X +y =R’ 1.5 T T
(x=r) +y>=R? 0.8\ ]
then evaluate the volume V of revolution along x ,:0'6 a ]
R 2 ~=
V= [2n(/R - x7) ax S04t .
r/2 0.2k 1
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8 =p7 g ( 4R 16(R)) ;
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()= p* [ F*(@N(R)dR
3[sin(qR) -qR cos(qR)] ’

; N(R)dR
(gR)

=p2f: Vi
|

AO* = (Ppers ~ P)
RADTSEIHEREEDENEE

RAPTVWEFTERINIBEERZICCWEFTHERINDHE
gelcahhdeE (AU FFRA M) AKREW

—> X#PMARELEERPORIEY. 2. BREVMEREZ LT W
— it FINEREEIERPOERIEESYICEF
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/&, xR
En.b. b, : IRFDHEER
p= =0 EBEEROIRTFON
Veen Veer| + BIRED AR
Element C Cr Mo \Y N Fe
mass % 0.1 16.0 1.1 0.2 0.6 Bal
at.% 0.5 16.7 0.6 0.2 2.3 Bal
mass absorption factor
w/p (cm?/g) for Mo-Ka 0.625 | 31.1 184 | 275 | 0916 | 385

absorption cross section,

o,(fm?) for 2200 m/s nerutrons| 0.350 305 248 508 190 256

mass absorption factor,
wp(em’/g)

for 2200 m/s nerutrons 0.000175]0.0353 [0.0156 {0.0601 | 0.0817 | 0.0276

coherent scattering length

for X-ray (fm) 16.9 67.7 118 649 | 19.7 | 73.3

coherent scattering length for

2200 m/s nerutrons (fm) 6.6484 | 3.635 | 6.715 | -0.443 | 9.36 9.45
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Fe-0.05C-1.5Mn-0.1, 0.2 and 0.3Ti (mass%)
TAatRPICTICHEATBR — #HSERL

code |mass%Ti|reheating| coiling post-coiling | production
temp.(°C | temp.(°C treatment process
steel-0 0.2 1200 labo.
steel-1 0.2 1200 labo.
steel-2 0.2 1200 labo.
steel-3 0.2 1200 350 600°C-10min labo.
steel-4 0.2 1200 350 600°C-1:80min labo.
- 600 c.p.
600 c.p.
; 600 c.p.
steel-8 0.2 w3100 600 c.p.
R D&ELE 224

2. re-heating 55[%@%5@1@ 4. post-coiling JLIED
v

|3. coiling:RE O Bl1k |

TOERACTICHATEHE — #HHistEm L

BRI AT/ TiICHEYMUMNC L SEEL L HIRT S

F/TiICHIFEAEEFRLIO0C coilingsdZzREL L, ZZFM

—— WFhDEFIZE35000-coi | ingsdfl &

ﬂbf‘%ﬁﬂfﬂfé’é (¢$/~20nmu_t0)‘r’ﬂf§t~$ﬂi$_z) ’f.ﬁ“tﬁ &{/‘X_E

100 ¢ . S 100 ¢
S 350°C coi I mgn“(:H (Eh)
- DTATFAIEMDEBD |
10 ¢ TAaTFADBELSIL
g 70774 JLCEHE °C coiling
£ 1F £ 1F .
2 - 2 -
= =
§ o1f g 01 E
£ = 500°C coiling
[ _ 350°C coiling K ]
0.01 _ o 500°C coiling 0.01 E
i ¢ 550°C coiling i
0.001 L—g—yrpnnl ol 0,001 Ll
01 2 4 6 81 2 4 6 10 01 2 4 6 81 2 4 6 810
q/nm'1 g/nm
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EBRER TICHOBKERE L TR ORER

code mass%Ti reheating temp.(°C) coiling temp.(°C) production process
steel-5 0.1 1250 600 c.p.
steel-6 0.2 1250 600 c.p.
steel-7 0.3 1250 600 c.p.
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9Cr-ODS#DF/ /2 - AR T— VBB L FBREE L D
E £ 148 BT

- XRB LR FINEREEICKS S/ /Zo0RT—
JVAREE B 5

MMEEEFE—LE S — KB EA
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[RFNEBREKEF DL X T LBIERFRAFEARR

KiE B, &k B, €8, HE B Xl &R

BN  owt%Cr-0.13C-0.35Y,04-(0.2~0.4) Ti-(1~2.4)W-(0.08~0.15)ex.0
] code

ST-1 | 2.0W-0.21Ti,0.08Ex.0
Hi-O | 1.9W-0.21Ti,0.15Ex.O
M-Ti | 2.0W-0.35Ti,0.08Ex.0
M-Ti(H) extrude@1200°C
Hi-Ti | 1.9W-0.46Ti,0.11Ex.O
L-W | 0.9W-0.21Ti,0.13Ex.O
M-W | 1.4W-0.21Ti,0.08Ex.O
Hi-W | 2.4W-0.21Ti,0.12Ex.O

T/ A XTHRT DEIEYDY (X, %l
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KERKER - 7/ BRIEWY,TI 0,01EHRMHER

code D.we(nm) | N(cm?) \2
Hi-Ti | 1.9W-0.46Ti,0.11Ex.O0 |24+5% |1.1x10'® |0.8%
M-Ti | 2.0W-0.35Ti,0.08Ex.0 |2.4+5% |9.6x10'7 |0.7%
M-Ti(H) extrude@1200°C | 2.5+5% |7.3x10'7 0.6%
ST-1 |2.0W-0.21Ti,0.08Ex.0 |2.6+5% |6.5x10"7 | 0.6%
M-W | 1.4W-0.21Ti,0.08Ex.0 |25+5% |5.8x10'7 |0.5%
Hi-W | 2.4W-0.21Ti,0.12Ex.0 |[4.5+5% | 1.3x10'7 0.6% | 1.9W-0.46Ti
L-W | 0.9W-0.21Ti,0.13Ex.C 400 | | | | 0.1 EIX':)
Hi-O | 1.9W-0.21Ti,0.15Ex.C
- 2.4W-0 212 P(')' mgfgl\)@ o
o = const. % z 3601 12ex.0 | - lzog.gw-o.sﬂi_
Toomea21Ti Y, 0.08Ex.0
= const. ¥ (NR) o‘_1'3'sz.o\ 1.4W-0.21Ti
3201 1.9w-o.21$i.08EX'O ]
PRSI & MBS & DR D © < 0.15Ex.0
EE{EA~ 00 15 20 25 30 3540x10°

V(NR) (1/nm)

SANS & SAXSHRD A v b > BELIFHICL >TELGS > HOBE

BELBEL —— BERaAVFSA MO —— HIEIZELS !

I(g) = Ap® [ N(R)V(R)’ F (q,R)’dr
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N SN
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I(I)I.IO1 T 0.1 B 1
q(nm™)
Ap:BELREZEEI AR B
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VR) - HiF4HE  F(a R REF
Cr,3Cq from TEM
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CryeCq | TIC
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Apspxs?/Mpss? | 4.6 | 16

40 48 60 69
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