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Jureeporn Noodam 2012: Magnetic Properties and Attraction Characteristics of
Nd-Fe-B Coated Rubber Wood. Master of Science (Physics), Major Field: Physics,
Department of Physics. Thesis Advisor: Miss Watcharee Rattanasakulthong, Ph.D.

102 pages.

Magnetic properties of coating-type magnetic wood prepared by coating lacquer
containing neodymium iron boron (Nd-Fe-B) powders on rubberwood were characterized by
vibrating sample magnetometry, magnetic moment measurements and attraction tests with an
iron-core solenoid. Nd-Fe-B powders were recycled from electronic wastes by the ball-milling
technique. By comparing the effect of the milling time from 20 to 300 min, the magnetic
squareness and the coercive field of Nd-Fe-B powders were at the minimum after 130 min. It
followed that, the coercive field of coating-type magnetic wood was increased with increasing
milling time from 130 to 300 min. For composites using Nd-Fe-B from the same milling time,
the magnetic squareness and the coercive field were rather insensitive to the variation of weight-
to-volume percent of Nd-Fe-B in lacquer (Nd-Fe-B % w/v) from 30 to 50. By contrast, the
magnetizations and magnetic moment were increased with increasing Nd-Fe-B % wi/v.
Furthermore, the electrical current in the solenoid required for attraction of magnetic wood
composites was exponentially reduced with the increase in the amount of Nd-Fe-B used in

coating.
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Magnetic Properties and Attraction Characteristics of Nd-Fe-B

Coated Rubber Wood
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MNN 12 MIFUNUILHINBYMA TanZAUGNUA TUMIUANAUIUITFING
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NN: Suryanarayana (2001)
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M319WUINTA 1 YUIADYNIAINATN SEM Y983 Nd-Fe-B nanuaniee Jadae Tsunsw

DU
Milling Fic. Size  (um) Size , (um)
time 1 2 3 Lﬂéﬂ 1 2 3 Lﬂéﬂ
(min)
20 1 4.227 2.799 2.332 3.12 0.351 0.292 0.297 | 0.31
2 5.343 53 7.667 6.10 0.61 0.553 0.582 | 0.58
3 2.817 2.672 | 2497 2.66 0.667 0.454 0.638 | 0.59
4 4316 7.545 | 8.394 6.75 0.538 0.434 0.66 0.54
5 2.303 2.028 | 2.04 2.12 0.585 0.665 0.538 | 0.60
40 1 6.676 4.361 4.305 5.11 0.397 0.369 0.38 0.38
2 3.146 1.599 2.694 2.48 0.577 0.5 0.374 | 0.48
3 5.984 3.397 3.553 431 0.697 0.551 0.644 | 0.63
4 7.442 3.747 3.615 4.93 0.77 0.624 0.519 | 0.64
5 3.46 8.108 2.759 4.78 0.618 0.526 0.509 | 0.55
60 1 4.352 2.877 2.69 3.31 1.261 1.295 0.683 | 1.08
2 3.933 2.427 4.347 3.57 0.588 0.732 0.744 | 0.69
3 3.808 | 3.929 | 2.075 3.27 0.465 | 0.494 | 0.424 | 046
4 3.887 3.96 2.111 3.32 0.559 | 0.408 | 0.523 | 0.50
5 4876 | 5.054 | 2987 | 431 0.535 | 0.475 0.37 | 0.46
80 1 3.054 2.721 2.216 2.66 0.598 1.07 1.125 | 0.93
2 3.692 3.601 3.538 3.61 0.462 0.713 0.543 | 0.57
3 2.388 1.971 2.024 2.13 0.787 0.612 0.729 | 0.71
4 4.532 3.48 4.198 4.07 0.35 0.496 0.555 | 0.47
5 6.831 5.036 4.942 5.60 0.349 0.427 0.493 | 0.42
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Milling Fic. Size . (um) Size , (um)

time (min) 1 2 3 ﬁléﬂ 1 2 3 mi‘ﬁ'a
130 1 6.119 5.627 5.889 5.88 0.525 0.583 0.486 0.53

2 3.401 2.332 3.014 2.92 0.87 0.725 0.638 0.74

3 8.372 3.508 3.462 5.11 0.718 0.552 0.581 0.62

4 9.883 6.735 4.234 6.95 0.505 0.661 0.408 0.52

5 4.07 5.55 4.999 4.87 0.62 0.562 0.485 0.56

180 1 5.838 | 10.216 | 4358 | 6.80 | 0.426 | 0.559 | 0.378 | 0.45

2 4385 | 4.664 4.69 458 | 0.536 | 0.425 | 0.534 | 0.50

3 7.094 | 5215 | 4.198 | 5.50 | 0.612 | 0.736 0.7 0.68

4 2938 | 3.953 3.07 332 | 0.698 | 0495 | 0.368 | 0.52

5 5.36 3.981 6.06 513 | 0321 | 0408 | 0.467 | 0.40

300 1 5.175 5.145 2.268 4.20 0.7 0.584 0.729 0.67

2 4.264 4.991 4.849 4.70 0.583 0.536 0.721 0.61

3 2.122 4.036 6.802 4.32 0.581 0.408 0.263 0.42

4 7.193 0.851 0.899 2.98 0.487 0.468 0.433 0.46

5 5.039 6.471 4.017 5.18 0.407 0.52 0.573 0.50
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