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A Study on The Filtration Characteristics of Magnetic
Fibrous Polymeric Filter with Packing Density
Profile as a New Oil Filter

K. Y. Choi*, B. G. Ahn, U. S. Choi, S. I. Kwon*, and O. K. Kwon

Division of Mechanical-Control, KIST
*Department of Metallogical Engineering Korea University

Abstract—The filtration of the magnetic fibrous polymeric filter with packing density profile
made of a self-bonded, nonwoven structure comprising a thermoplastic polymer and a magnetic
substance was investigated using an oil filter tester, a particle quantifier and an image analyzer
system. The magnetic fibrous polymeric filter showed excellent filtration efficiency compared with
conventional paper filter. From the experimental results, It is deduced that the filtration mechanism
of conventional paper filter is only the function of physical porosity by surface filteration. On
the other hand, the newly magnetic fibrous polymeric filter is designed with a new concept in
filtration mechanism. That is, it has a dual function of depth and magnetic filters by physical
porosity and magnetic attraction. The newly magnetic fibrous polymeric filter has been shown
to be a highly effective oil filter for lubrication systems.
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Table 1. Comparisions of filtering area and bulk

Magnetic filter Paper filter

o 78 A (cm?) 110 865
o 43 A (cm?) 129.53 4325

Y wel W AT Belo] o4y 17 9

0 188um

Photo. 1. Microstructure of magnetic polymeric filter
(front side)

Photo. 2. Microstructure of magnetic polymenc filter (up
side)

Photo. 3. Mlcrostructure of paper ﬁlter
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Fig. 1. Schematic diagram of oil filter tester.
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Table 2. Contamination particle distribution

Particle distribution Mean particle
1~5um 6~10um 11~15um 15pum o°]4} size(um)
61.3% 28.8% 4.9% 5.2% 5.6

Table 3. Magnetic performance of magnetic polymeric
filters with packing density

Packing density(g/cm® 0.14 016 018 020
Average magnetic 8 10 12 15
performance(gauss)

ol 2dgE Ue 29YAY JAATE dA
AJek7)(particle quantifier, Model: PQ 90, Analex
Co., U. K)2 &# 3} ofzf) (2)2]el] &l Al4t=lsich

’

n(%):—l_l—I X 100 @
o714 1 AR} EE
I o7 3 87 g5 de o9
4z A
I'' A3 F F8fed s de 249

I A5

o F F8Fo FHEHA e L4ddAY dA
¥ = AHEA7)(image analyzer, Model Omnimet
D& o]gated zAESITh 2=ja Ayl AHER F
AYzo) upE AEFee e 2L 7heLnlE
(gauss meter)E ol&3le] &Aoo, 7 A=
Table 3ol <+23}¢ict

3. 4ot ¥ 1#H

HPARRHE AlamlelA Az AEET gH
FAWUEE 01444 02002 HIAFZ|HEA F4
oA W A {5 59 ] ©E 22
AELE zA8lgen, ofge] FoldEgx wHlw
HEssdrk

3-1. R&49 ¢

A Zee ZEj9] FAUL Wsle] wE F3A
(permeability)-& £AF}F7] f18 758 HEA] 7 HA
ryEae s

A7) AL AEeln] "Eld] xS 3 EA|
%3, A 71l g TR FAAE 3 2

0.3
-
h)
= o02f
x
-
&
B
(=)
% o1 f
"

0.0 2 . ! . )

0 2 4 6 8 10 12

Flow rate ( /min )

Fig. 2. Effect of the flow rate on the pressure drop.
®; paper filter, O; P.D. 0.20, ®m; P.D. 0.18 »; PD.
0.16, (J; P.D. 0.14
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Fig. 3. Effect of the packing density on the filtration effi-
ciency.
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Fig. 4. Variation of filtration efficiency on particle size
distribution.
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Fig. 5. Variation of pressure drop with filtration time.
®; paper filter, O; P.D. 020, m; P.D. 0.18, »; PD.
0.16, O; P.D. 0.14

G FEE-E ¥HolF 1 rk Fig 4= o3A & F o
8 gakgol THEe] A edAAe YART
J3hE &S vhehd Zolth 25 A Eelvlel: 5
um ©3IAe] oA go] 90% ol4E ReFT
ol wh, FoldEle) A% Sum eFAe oAz
AES 80% YEE eI ok webq A Ee
o "l WA=l 5um ol4ke) )ALzt
AL golakel, 1 A% TolWEnrh A gol
$%ale.

Al Fo) GHEAE 2420w 2 eke] Fig
5o viehfisle] Fig 5elq Ri whe} 7ol AA
Zejo) e 2AURS ZHRSE YEAe
Zokstgin) ol WEle) s)2ol ezt 8 7|
o) o) WE I o HA|2k0] Altel] we} gAAlo]
Zrksgon, 8A7t Felie wAF Zrbskadeh of
25 Aol Fig 2014 ehtso] 018 o)4ke) &
HE2)m Gey} Foldrol el e 71TEe A
Uz Qe olgrske tE Sz 7]
A9 Aolth = Fol™ele ZwloishiAe] ol
Sztm o] el Ewe] Fsle] o)) 2alq]
g 2AY F2o) temz Beie) pEde] 2
e g, A E ] LEE JA A of
s e B AUL o) AR %ol 29l
AE 2T 5 Qenw e FAY Ik
WA E 7] operh webd qhEEale WE ] Aol
AL A AR AgEAREE S
FoldEl e} WEAe] $5Ee o F 3o



T8A| S 2 AEEZA

0.18

Pressure Drop ( X 10° Pa )
o
=
T

0.05

0.00
0 2 4 6 8 10

Filtration Time ( hour )
Fig. 6. Effect of filration time with magnetizing and non-
magnetizing on the pressure drop.
0; PD. 0.18 Mag, O; P.D. 0.18, Non-mag, »; P.D.
0.16, Mag., @; P.D. 0.16, Non-mag.

100
0.16 Mag.
0.16 No-mag.
0.18 Mag.

NENN

s F 0.18 No-mag.

Il

P.Q. Index, Filtration Efficiency (%)

85

Packing Density

Fig. 7. Comparison of filtration efficiency of magnetized
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