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Study on Particle Size Measurement of Powders for Coating Materials
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Abstract: The particle size of powders for thermal spraying was measured by dry sieving method, laser diffraction
method and scanning electron microscopy method. The effect of the powder morphology on the particle size test
results was studied by comparing the test results between different methods. The result shows that the particle size
distribution of spherical powder, irregular powder and flake powder measured by dry sieving method exhibits good
repeatability. The results of the three test methods are huge different, and the larger the particle size, the greater
the difference.
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Fig.1 SEM of the powders (x 100): (a) Ni60B; (b) KF-56; (c) KF-21T
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Table 1 The dry sieving method to test the composition of three powder sizes
%
1 2 3 4 5 %
+106um 3.6 3.6 3.8 3.7 3.5 3.6 0.05
KF-Ni60B -106pum~+45um 91.7 90.4 90.8 90.6 90.9 90.9 0.22
-45um 4.7 6.0 5.4 5.7 5.6 5.5 0.22
+106um 0.8 0.9 0.8 0.9 0.8 0.8 0.03
KF-56 -106pum~+45um 96.0 96.1 96.2 96.1 96.2 96.1 0.04
-45pum 3.2 3.0 3.0 3.0 3.0 3.0 0.05
+106um 1.3 1.1 1.1 1.0 1.0 1.1 0.06
KF-21T -106pm~+45um 93.2 93.3 92.7 92.7 92.8 92.9 0.13
-45pum 5.5 5.6 6.2 6.3 6.2 6.0 0.17
2.2 3 4
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Table 2 The particle size distribution of Nickel-based self-fusing alloy powder measured by laser diffraction

(1m) % (1m) % (um) %
30.0 0.00 50.0 5.67 89.0 65.43
31.0 0.00 52.0 7.22 90.0 66.79
32.0 0.00 53.0 8.51 912 68.41
35.0 0.02 58.2 14.88 96.0 74.67
37.0 0.17 60.0 17.58 100.0 79.11
38.0 0.26 61.0 19.25 106.0 84.57
39.0 0.35 62.0 20.89 123.0 95.07
40.0 0.43 63.0 2251 125.0 96.02
43.0 1.44 74.0 41.28 143.0 99.83
44.0 1.77 75.0 42.97 150.0 99.99
45.0 2.10 80.0 51.51 166.0 100.00
48.0 4.17 88.0 64.05 180.0 100.00
3

Table 3 The particle size distribution of Nickel coated tungsten carbide composite powder measured by laser diffraction

(nm) % (nm) % (hm) %
30.0 0.00 52.0 0.53 91.2 33.42
31.0 0.00 53.0 0.81 96.0 39.53
32.0 0.00 58.2 2.16 100.0 44.60
35.0 0.00 60.0 2.98 106.0 52.18
37.0 0.00 61.0 3.56 123.0 70.82
38.0 0.00 62.0 4.12 125.0 72.80
39.0 0.00 63.0 22.51 143.0 86.46
40.0 0.00 74.0 13.17 150.0 89.93
43.0 0.01 75.0 14.03 166.0 96.06
44.0 0.02 80.0 19.70 180.0 98.76
45.0 0.02 88.0 29.16 192.0 99.86
48.0 0.21 89.0 30.50 200.0 100.00

50.0 0.36 90.0 31.84 260.0 100.00
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Table 4 The particle size distribution of nickel-coated graphite composite powder measured by laser diffraction

(km) % (km) % (nm) %

3.90 0.00 31.0 2.11 75.0 13.81
4.59 0.00 32.0 2.11 80.0 18.68
5.00 0.07 35.0 2.11 88.0 2691
5.50 0.03 37.0 2.11 89.0 29.11
6.00 0.12 38.0 2.11 90.0 29.30
7.80 0.29 39.0 2.11 91.2 30.72
10.0 0.47 40.0 2.11 96.0 36.19
11.0 0.57 43.0 2.14 100.0 40.82
11.2 0.58 44.0 2.15 106.0 47.89
13.1 0.80 45.0 2.16 123.0 65.81
15.0 1.04 48.0 2.34 125.0 67.74
152 1.07 52.0 2.64 143.0 91.75
17.6 1.38 53.0 2.87 150.0 85.47
18.0 1.42 58.2 3.99 166.0 92.53
20.0 1.65 60.0 4.67 180.0 96.06
220 1.83 61.0 5.14 192.0 98.12
25.0 2.02 62.0 5.60 200.0 98.93
27.6 2.11 63.0 6.06 260.0 100.0
30.0 2.11 74.0 13.10 300.0 100.0
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Table 5 Comparison of test results of different test methods in the same granularity segment

%
KF-Ni60B KF-56 KF-21T
3.6 0.8 1.1
15.43 47.82 52.11
+106pum
1.0 7.5 60.0
4.4 14.7 18.5
5.5 3.0 6.0
2.1 0.02 2.16
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Fig.2 Schematic diagram of equivalent volume diameter
calculation of three different shapes of powder: (a) spherical

powder; (b) type ellipsoidal powders; (c) flake powder
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