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Table 1. Heat treatment standard for precipitation hardning of SUS630.

- Hardness
Heat treatment Symbol Condition (Rockwell)
- o]
Solid solution S 1020-1060 °C <38
— quench
After S,
H900 470-490 °C >40
— quench
After S,
H1025 540-560 °C >35
o . — quench
Precipitation hardning
After S,
H1075 570-590°C >31
— quench
After S,
H1150 610-630 °C >28

— quench
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Table 2. Composition of SUS630 in the preparation stage (wt%).

C Si Mn P S Ni Cr Cu Others

3.00~ 15.00~ 3.00~ | Nb: 0.15~
5.00 17.00 5.00 0.45

<0.07 <1.00 <1.00 <0.04 <0.03
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Fig. 1. XANES spectra of the solid solution (S) and H900 hardening
states of SUS630: (a) Cu-K edge; (b) Cr-K edge; (c) Fe-K edge. (d)
Structural models of the S and H900 states.
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Fig. 2. Normalized fourier
transformed EXAFS spectra of the
solid solution and H900 states of
SUS630. The toppest curve is the
reference spectrum of the Cu-foil
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Fig. 3. XRD spectra of the solid
solution (S) and H900 hardening
states of SUS630. The spectra was
obtained by the incident SR X-ray of
A4=0.086 nm.
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Fig. 4. The fcc-Cu(200) diffraction
peak of the H900 state and a curve
fitted with \Voigt function. The inset
shows an image of \oigt function
corresponding to the summation
between a Gaussian and a Lorentzian
functions.
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Table 2. Size of precipitated particle in SUS630.

Sample Particle size [nm]
S 28.8

H900 20.1

H1150 31
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Fig. 6. Cu 2ps;, HAXPES spectra of
the S and H900 states of SUS630.
The binding energies were corrected
with the Fe 2ps;, peak. The spectra
were fitted with Doniach-Sunjic
function convoluted with Gaussian
function.
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Fig. 8. Photoelectron yield spectra (PYS) of the S and H900 states. These spectra
are normalized with the number of photon from D, lamp. To analyze metallic
states, the intensities are raised to the 1/2 power. The inset shows an image in case
of that interfaces of “fcc-Cu nano-particle/SUS630 matrix” are not fully formed in
the bulk.
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Appendix
AMFEE D SUS630 (Z831F % fee-Cu 7/ Hr i D Cu 2p3pXPS JIlE & 384T LG
TW% (Figs. S1&S2. SPring-8, ®\ % SR BL7U), #fFEEY-> 7L (Fig.6) & [FIAE
2, A =R VAN T R RO BFET DEEIC R 2 D03, HIE
BRI 2 BN &, SIN A & B E S AT MV TR L2,
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Fig. S1. Cu 2p3;, HAXPES spectra of Fig. S2. Smoothed Cu 2pz, XPS
the S and H900 treated SUS630. spectra of the S and H900 treated

SUS630, obtained at BL7U in Aichi
SR.
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