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Fig. 1 Schematic diagrams of two-dimensional data collected

by area detector: (a) Schematic diagram; (b) Pole figure
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Fig. 2 Mechanical structure of on-line detection system for
micro structure of materials: (a) Schematic diagram; (b) Cross
section; 1—Half circle stent; 2—Mobile bar; 3—Movement
rail; 4—X-ray detector; 5—X-ray sources; 6—Rotation axis;

7—Sample platform; 8—Lifting appliance; 9—X-ray
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Fig.3 Locations of cube texture in pole figure {110}
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Table 1 Ratio of cubic texture of aluminum foil

Sample No. Ratio of cubic texture/%
1 87.6
2 91.4
3 94
4 96.2
5 98.9
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Fig. 4 Integral curve of diffraction intensity: (a) Diffraction

image; (b) Integral curve
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Table 2 Data of integral curve

Ratio of Peak width at Total diffraction = Texture
cubic texture/% half height/(°)  intensity/a.u. volume
87.6 9.26 3636.67 107.00

91.4 8.60 3789.33 123.33

94.0 8.40 4281.00 131.00

96.2 7.83 4837.67 130.67

98.9 7.35 5265.67 150.67
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Fig. 5 Relationship between peak width at half height, total
diffraction intensity, texture volume and ratio of cubic texture:
(a) Peak width at half height; (b) Total diffraction intensity; (c)

Texture volume
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Fig. 6 Absolute error of texture content: (a) Peak width at
half height; (b) Total diffraction intensity; (c) Texture volume
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Table 3 Average diffraction intensity and peak width at

different speeds
Velocity/ Mean intensity/ Peak width at
(ms™) a.u. half maximum/(°)
2 38.11 8.31
1 37.45 8.22
0.5 36.97 8.28
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Fig. 7 Diffraction frame under different heights collected by

area detector
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Table 4 Average diffraction intensity and peak width at

=

different heights
) ) ) Peak width at
Height Mean intensity/a.u. )
half height/(°)
High 38.43 8.25
Medium 38.33 8.20
Low 37.97 8.29
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Table 5 Average diffraction intensity and peak width under

different angle between sample and laboratory rolling

Mean intensity/ Peak width at

Angle/(°)
a.u. half maximum/(°)
0 39.3 8.30
5 38.7 7.95
10 354 7.11
15 22.6 543
20 10.3 4.54
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Table 6 Average diffraction intensity and peak width under
different g angles

Angle of ¢/(°) Mean intensity/ Peak width at
a.u. half maximum/(°)
43 37.50 341
4 37.13 823
47 35.97 7.99
>0 33.95 776
>3 31.86 7.53
3> 29.56 714
4 g
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On-line detection of aluminum foil texture based on
two-dimensional X-ray diffraction technology

HE Fei', WANG Jian', XU Jin-wu', CHEN Leng’

(1. Collaborative Innovation Center of Steel Technology,
University of Science and Technology Beijing, Beijing 100083, China;
2. School of Materials Science and Engineering, University of Science and Technology Beijing, Beijing 100083, China)

Abstract: A micro structure of materials online detection system based on the two-dimensional X-ray diffraction was
developed. On-line detection of cubic texture of aluminum foil for electrolytic capacitor was realized, which computed
the integral data of real time acquisition of diffraction. The relationships among diffraction peak width, total diffraction
intensity, texture volume and the cubic texture of aluminum foil were established. The results of traditional texture
detection and on-line texture detection were compared, the absolute error was controlled within 2%, which met the needs
of on-line detection. Finally, the effect of related online factors on the results was studied. The results show that the
variation of the velocity and height of the sample has little influence on the results, while the direction of motion, the
angle between the rolling direction and the inclination of the mechanism have great influence on the results, which should
be strictly controlled in actual detection.

Key words: aluminum foil; two-dimensional X-ray diffraction; cube texture; on-line detection
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