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Table 1 Quantitative results of chemical method and X-ray fluorescence spectrometry for 7B05 aluminum alloy (Wt%)

Vi Cu Fe Mn Cr Ti Zr 7n Mg Al
2 o 0.23 0.17 0.34 0.18 0.046 0.12 4.53 1.1 93. 28
uXRF 0.23 0.16 0.33 0.16 0. 046 0.16 4. 65 1.43 92.99
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5 30 mmX6 mm,
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A AW EE I 7E 60 mm” B E N & TRE X 4§
gRERERME L P, BFETHEETH, Cu, Cr

Mn
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Fig. 1 The mapping of the percentage content of each element determined by fluorescence
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Table 2 Original position statistic distribution analysis results of each element

TR . - ‘ LR , ,
Cr Cu Fe Mn Ti Zn Zr Al
KA (w/ Y0 0.19 0. 24 0.25 0.38 0.06 4.95 0.18 94. 53
/M (w/ %) 0.12 0.19 0.08 0.29 0.01 4. 30 0.12 93.08
FAAE (w/ %) 0.15 0.21 0.15 0.33 0.03 4. 65 0.15 94. 03
fe RAmMTRE / Y6 3.23 3.01 3. 96 2.65 11.09 3.24 2.13 1.03
G b / % 0.21 0.14 0.6 0.12 0. 81 0. 07 0.19 0.01
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Fig. 2 Line distribution of elements content
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Fig. 3 Frequency distribution of each element content
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Fig. 4 Element distribution of LIBS scanning
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Element Segregation of Cast-Rolled 7B05S Aluminum Alloy Based on
Microbeam X-Ray Fluorescence

HAN Bing', SUN Dan-dan** , WAN Wei-hao' , WANG Hui*, DONG Cai-chang*, ZHAO Lei’, WANG Hai-zhou®"
1. Central Iron & Steel Research Institute, Beijing 100081, China
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3. Beijing Key Laboratory of Metal Materials Characterization, Beijing 100081, China

Abstract The low control accuracy and large fluctuation of the composition and microstructure in the micro-scale of the material
are the fundamental reasons restricting the localization process of high-speed train aluminum alloy. Therefore, studying the
composition uniformity of large size aluminum alloy from the micro scale is very important. Because the research area of
microsegregation in aluminum alloy is usually small, the research method of macrosegregation is too simple. In this paper, the
distribution results of alloy elements in the 7B05 aluminum alloy sheet were obtained by micro-beam X-ray fluorescence, and the
composition distribution data were analyzed from the point, line, surface, frequency distribution. The results show a segregation
band of about 2 mm in the central layer of the cast and rolled 7B05 aluminum alloy section. Al, Cr, Ti and Zr are positive
segregation elements, and the content of the central layer is higher than that of the upper and lower layers. Cu, Fe and Zn are
negative segregation elements, and the content of the central layer is lower than that of the upper and lower layers. The results
show that the degree of statistical segregation of each element is small as a whole, the most uniform distribution is the Al
element, and the minimum degree of statistical segregation is 0. 01. The distribution of Ti and Fe elements is not uniform, and
the degree of statistical segregation is 0. 81 and 0. 6 respectively. The obvious point segregation of Fe and Mn in the plane
distribution is since the intermetallic compounds formed by microscopic segregation during the casting process break into several
continuous arranged second phases during the subsequent hot rolling forming. Laser-induced breakdown spectroscopy (LIBS) is
used to verify the data obtained by this method. The results show that the surface distribution and line distribution of elements
measured in the size range of 168 mm?® are consistent with the fluorescence results, proving this method’s repeatability and
reliability. In conclusion, the calculation of point, line, plane, frequency distribution and segregation degree of the cast and
rolled 7B05 aluminum alloy by using the method of micro-beam X-ray fluorescence combined with in-situ statistics can provide a
large amount of analytical data, which is of great significance for the quantitative study of the fluctuation trend of microstructure

and properties of rolled sheet in a large size range.

Keywords  X-ray fluorescence; In situ statistical analysis; Cast and rolled aluminum alloy; Microsegregation; Positive

segregation; Negative segregation
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