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The Orientation Comparison of the Primary and Secondary Beads Grain by EBSD
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Absgract: Herein, for the quantitative analysis of the arc beads related to electric fire, we used electron backscatter
diffraction (EBSD), a measuring device for grain orientation of materials, we compared and analyzed the surface texture
of primary and secondary beads according to the difference in cooling rate at ambient temperature. This analysis revealed
that the primary beads showed similar distribution at both low and high angles, while the secondary beads showed a
higher distribution at low angles than at high angles. Thus, EBSD can be used for quantitative analysis of the beads and

can be applied to identify beads in the future.
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Table 1. Procedure of mechanical polishing for copper preparation.
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Fig. 1. Primary beads experiment setup.
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Fig. 2. (&8 Primary beads & Secondary beads mounting and
(b) polishing method.

Surface Abrasive Time (min : sec) Load (N) Speed (rpm), direction Lubricant Remark
1 #500 SiC paper 0:30 15 300-150, Co Water Until 1.2 mm
2 #1000, #2400 SiC paper 1:.00 15 300-150, Co Water
3 MD-Dur 6 um diamond suspension 6:00 15 300-150, Co Blue Abrasive spray per 60s
4  MD-Mal 3 um diamond suspension 5:00 15 150-150, Co Blue Abrasive spray per 60s
5 MD-Nap 1 um diamond suspension 4:00 15 150-150, Co Blue Abrasive spray per 60s
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SEM image.
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Fig. 6. (@ Primary beads Inverse pole figure map and (b)

secondary beads inverse pole figure map.

Fig. 5. Beads creation temperature condition.
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Table 2. Boundaries angle numbers.
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Fig. 7. (@) Primary beads angle characteristic and (b) secondary

Sample Min~Max Result value % Conversion beads angle characteristic.
2-15° 37,089 35.80
o 15-90° 66,525 64.20
2-15° 69,777 55.99 Table 3. T-test result.
2 15-90° 54,839 44.01 Primary (2~15°) Secondary (2~15°)
13 2-15° 36,726 el Average 0.4727 0.810575
15-90° 52,255 58.73
Dispersion 0.01067206 0.001429
2-15° 76,755 56.02
1-4 1500° 60250 13.98 P (T<=t) Two-tail te  0.00356082
2-15° 92,887 83.16
i 15-90° 18,096 16.84
>-15° 80,347 79.47 Table 4. F-test result.
22 15-90° 23,082 2053 Primary (2~15°) Secondary (2~15°)
03 2-15° 81,553 6.57 Average 0.4727 0.810575
15-90° 24,957 23.43
e - o Dispersion 0.01067206 0.001429
>4 15-90° 0025 14.97 P (F<=f) Two-ail test  0.0663574568
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