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Table 1 Heat treatment process of the sample

Sample No. Heat treatment process
1 470 ‘C/15h
2 470 C/2.0h
3 470 C/25h
4 470 C/3.0h
5 470 ‘C/35h
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Fig.1 Original SAXS scattering curve

5 44 35
200}
JV
150F .
E v
=100} K2
50+ ““‘m_
0 1 1 1 1
0.5 1.0 15 2.0

20(9

2 HIBRE RS ) SAXS HUF I 2;
Fig.2 SAXS curve after deduction of the back scattering
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Fig.3 Grayscale images of the sample at different aging time:
(a) air, (b) 470 “C/1.5h, (c) 470 °C/2.0 h, (d) 470 °C/
2.5h, (e) 470 °C/3.0 h, and (f) 470 “C/3.5h
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Fig.4 Scattering curves at different aging time
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Fig.5 Guinier curves at different aging time
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Fig.6  Porod curves at different aging time
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Fig.7 Precipitates: (a) bright field image and (b) dark field image
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Fig.8 TEM images and SAED patterns of precipitation: (a) shape of the

precipitated phase, (b) sphere-like precipitation high resolution
image and inverse Fourier transform, undertint (c) and black (d)

sphere-like precipitation SAED patterns
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Table 2 SAXS parameters at different aging time

Sample No. a R/inm K/nm® Q/nm
1 -4.90 4.97 24.58 44.62
2 -5.45 5.22 26.40 48.42
3 -5.91 5.43 26.60 48.62
4 -5.92 5.44 34.22 52.83
5 -6.01 5.48 25.13 47.89
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Fig.9 Relationship of the particle size and aging time at the

same temperature
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Fig.10 Relationship between the Porod constant K and invariant Q

and aging time at the same temperature
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Small Angle X-ray Scattering Study on Microstructure Evolution
of Cu-0.69Cr-0.13Zr Alloy in Aging Process

Li Qiang, Yang Li, Li Lei
(Henan Polytechnic University, Jiaozuo 454000, China)

Abstract: Small angle X-ray scattering technique was used to study the particle size of precipitated phase of Cu-0.69Cr-0.13Zr alloy aged at
470 <C, and the aging time was from 1.5 h to 3.5 h. The statistical particle size of precipitated phase is 4.97~5.48 nm, and with the aging time
increasing, the precipitated phase particles have no obvious growth. When the aging temperature is 470 <C, and the time is 2.5 h, the particle size
of the precipitated phase in the sample is about 5 nm measured by the method of transmission electron microscope. The two methods agree well
with each other. It shows that the small angle X-ray scattering technique can be used for measuring the size of aging precipitation of
Cu-0.69Cr-0.13Zr alloy and the experimental result is accurate. Compared with the transmission electron microscope measurement, the small
angle X-ray scattering technique is of more statistical significance and more valuable.

Key words: small angle X-ray scattering; Cu-0.69Cr-0.13Zr alloy; aging; precipitate
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