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according to Powder Characteristics

Jong-Won Chae’, Sung-Lim Ko*, Yuri M. Baron "’

ABSTRACT

The performance of magnetic abrasive finishing for surface is evaluated by the characteristic curve. The
characteristic curve is generated by experiment in surface finishing. For experiment, new magnetic inductor is designed
and manufactured. 15 kinds of powders are provided to find the relationship between powder characteristic and finishing
performance. As powder, Fe-TiC, Polymer-TiC and Fe-NbC are used with different size. The size of abrasives and
location are also important factor for the performance. From characteristic curve, two index are obtained, which specify
the initial finishing performance and endurance of finishing performance. It is proved that the performance index can be
applied to select proper powder for efficient deburring. It is shown that the characteristic curve can  be used as good

tools for evaluating powder performance in surface finishing and deburring.
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Fig. 1 MAF device in vertical milling machine
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Fig. 2 Draft and picture of magnetic inductor
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Fig. 3 magnetizing and demagnetizing curves for
magnetic materials
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Table 1 Conditions of MAF experiment

Coil current 1.0A Material of samples SM45C

Working gap(h) 2mm Volume of powder 13cm’

Table feed  187mm/min Rotational speed 130rpm
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Fig. 4 Arrangement of magnetic inductor and sample in
MAF experiment ‘
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Table 2 Specification of the magnetic abrasive powder

No. 1 2 [ 3] a]sTel 7] sl oJwolnfln]nlia]is
material Fe-TiC Polymer-TiC Fe-NbC
. 500 [ 400 | 180 | 500 | 400 | 180 | 500 | 400 | 180 | SO0 | 400 | 500 | 300 {200 | 100
Grain size
(hm) 400 | 300 | 100 | 400 | 300 | 100 | 400 | 300 | 100 | 400 | 300 | 400 | 200 | 180 [ 40
Abrasive
. 20~14 40~28 20~14 40~10
size (um)
Location
i In a body On surface In a body
of abrasive
Q 0.55 1054044 ] 1.09 | 0.51 § 047 } 049 | 0.27 | 0.36 | 0.44 | 0.23 | 0.45 ] 0.49 | 0.60 | 0.3]
m 0.46 | 0.48 | 0.49 | 0.44 { 0.58 | 0.59 | 0.58 | 0.62 | 0.45 | 0.64 | 0.68 | 0.60 [ 0.28 [ 0.46 | 0.61
dio 159 | 1.63 | 1.36 | 3.00 } 1.94 { 1.83 [ 1.86 | 1.13 | 1.01 | 1.92 | 1.10 | 1.79 [ 0.93 | 1.73 | 1.26
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Fig. 6 Characteristic curve of the powders (q=q;- T ")
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Fig. 7 Comparison of initial productivity and exponent
according to the powder material
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