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Filtration Characteristics of Magnetic Fibrous Polymeric
Filter Elements for Industrial Lub-systems
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Abstract—The magnetic fibrous polymeric oil filter elements for industrial lub-systems were ob-
tained by pneumoextrusion processing prepared from thermoplastic polymer (polyamide) containing a
magnetic particulate filler (Ba ferrite). and treated subsequently in a magnetic fields. Using the stan-
dard laboratory oil filtration test rig, metallic particle quantifier and image analyser system, the de-
pendence of filtration charateristics of the magnetic filter media on the parameters of porosity and
magnetic properties was investigated. The pressure drops and efficiencies of lubricating filter ele-
ments were measured on the packing density and magnetised filler content of filter element. Also,
the industrial lub-systems such as lubricant filters for gear test rig and electric discharge processing
machine were used for testing the filtrational characteristics of th. magnetised filter elements. The
magnetic fibrous polymeric filter material was shown to possess a highly filtration efficiency in filt-
ering the fine ferrous particles with increasing the magnetic force of filter element. Therefore, it is ex-
pected that the magnetic fibrous polymeric filter material should be used for effective oil filrers on
the industrial lub-systems.

Key words—Magnetic Fibrous Polymeric Filter, Packing Density, Remnant Flux Density, Filtration
Efficiency, Pressure Drop.
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Table 1. Physical properties of polyamide

ol &% - A&l

Melting  Estimated Specific Wet breaking Resistance

point, safe temp., gravity tenacity, to wear
CC) ‘C) g/density
170-235 121 1.14 3.7-6.2 excellant
A= 2] ot Eahal~ge] HA1M A 754 3ol ot
2 7)A 828 el 25um 016}4 Favlwalap,

£3] 0.5-5.0 um =7)9] ® mglatel] o &) W
A=), ol ol —;-wrmz} R
of Bt ERE AR ATE LAUAE LD
W ool &AW F87HHE o Ei?ﬂ w3
o2 Y (sealing) F-¢lolA ] FrEeF £F F7HA
Zich oleiqt dAEo] H, nE] ¥ ’&J,%ﬂ«l V&
AHE AT B ol vhE w3 A
71n2x 71A 8 4] FHEA S 2 5 o
ARl S f A el A 218 FA37] 9
SAE A RAAHe frol EAse vl F4t
wajzke] AlA7E wkeA] asie, 22l S48 9
& A 2H2] F2ef FAE ele] A2 o
F83lcH3,4]. Hel= A g2 {2l HAE
H&Fulel gE] e B S-S e T8
3 8AFEFY R e AR E s e gt
HEASS A AE, FRA g a3t o
T4 AL 71 5 alow, ofgE] B fAu e}
oz o] ZFAF IS WA T RN HAH o]
off ZA 7% = At
Hejoll 9lofA] Ao Foigle] AR R &S 3
27171 Sl A= FEl iAo BB Abo] ] 3}
e A FAE S FUA) = weks Askeiof
FhoH5]. Akl S FEA|~Ee] S WA BTl
o] i RFo] A virgialr FAHRE A]E F
Hael BeE Alole] FAHE S kA7) #s)
2-g o] &z oAahE kst A
24 g} AL sl EE EAS AALE
7)(pneumatic extruder)® HIAFslo] A28 el 4
Bl skl e A Ee)e Pl aali
242 3 WiEe] A2 ofsebi Al Eelw
(depth filtration) A3 z}2o] 93t Ee]A F2H
(physical adsorption}S 7l AW 22 A npwglz}
o] ofshal o] 55 AbH o AT 4 qlE A ow
AbgxITHo6].

14 F&o

s

_L‘:L‘
4

Journal of the KSTLE

-t

Table 2. Physical and magnetic properties of barium
ferrite

Classification Properties
-. Component, wt%
Fe,0, 90.27
BaO 9.73
-. Compressed density,
press 1 ton/cm’ 4.93
-. Average particle size, um 0.98
-. Moisture content, % 0.05
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Br (Gauss) 2402
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JHC (O¢) 2697
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Photo. 1. Microstructure of magnetic fibrous polyme-
ric filter (x 100), — 100 um.
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Fig. 1. The schematic diagram of oil filter tester.
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Table 3. The particle distribution of contaminative fer-
rous particles
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Table 5. Test condition of the electric discharge processing machine
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Table 6. The sizes of filter elements tested for the fil-
trational characteristics
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Fig. 2. Effect of the packing densities on the average
pore-sizes of filter elements. | ; 5§ wt% ferrite, O; 10
wt% ferrite, B; 15 wt% ferrite, /\; 20 wt% ferrite.
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ium ferrite on the remnant flux density. []; 5 wt% ferrite,
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