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Abstract The fail safety filter is an assistant filter element to be mounted in order to intercept the particles
leaked when the main filter elements are broken. So it should have two contrary functions of being plugged
easily to meet the purpose of dust sealing and a high permeability to save the space. The permeability of the
metal filter elements were effectively controlled by the following factor: powder size(53-840 tim) and applied
pressure(1000-2000 kgffem?), and then the compact were sintered for 1 hour at 1200°C in vacuum sintering
furnace. The sintered metal filters was evaluated for the function of the fail safety filter in an experimental
unit. The maximum allowable particle size was 420-840 ym, when a CIP pressure of 1500 kgffem® was applied
reveals a permeability of about 1.2 10™°m? and pore size of about 60 um. The metal filter produced with
stainless steel powder of 480-840 um size, which presented excellent permeability than commercial ceramic
filter element and plugged with in 3 minutes with the leak of the maximum particle size less than 3 ym.
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Fig. 1. SEM images of stainless steel powder. (a) below
180 tm and (b) 420-840 tm
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DPT : Differential pressureransmitter
(AP=P1-P2)

L/C : Laser displacement sessor

SF : Screw Feeder

€1, C2: Cyclone

MFC : Mass flow controller

$1-S4: Powder sampling pot

Fig. 2. Schematic of the dust collect unit for the filtration
performance.



472 e - glelAd -

Ax FaEe 29 dA=7)Y) WIE 23E
3, Vet APEHS o]€-38lo] o} 9) Hagen-Poisenille] &
o] 8-3}] F7]% (permeability,)2t 71 = (pore size,)& T
Giaeae i

VexmxL

2
53 , d°=32B

B
714, Ve BES ), 1 7R AEsmd), L
< E 9 FA(m), AP LFHEHNMHE vebdn

3. &3 & ng

e 7leRE 2UT F e WFE I430Ae] 2
719 BEUE T2 adeEd &2 Foln 27
Hepo] ofsle] gYede addeR 2¥% £ Y

o2 gEo] FUHel uEt 47 EAswT) ok ¢
ek UA; Afel ) Amor o) A S SoA AHY
< F7MFIAL ST

Fig. 32 H#9%7t 63-120 ym L ol&sldgd %
719) FAlo B2 AYAY 4EES vdehiAnh Ay
o) Fuighl) mEh UEEo] MM FI1HE Holw 9}
ow FdA Fe R Frkshe Zg Holx Utk U=
o] =77t Frbsled® A FUE FuE UehiE A
2 T JUth 28T AFA Y dFFol F71ER
off whet, AAA 9 FEE] BRERY ¢ Jeht
= o] BNz, AFA e FEE CcIpd 9% 7}
dHol AA &A1, 1000 kgflem* & oF 202%
o A3 4HUE 7S, 2000 kgf/em?qAE <k
329%9 AFH&S Jelliglol 1200 keffem?® ©)3He] A
T+ AFAE {8 F e APHo| o)F Wgon B
@] A7|7F 420-840 um 2o 9o Fe gheolA

50 5

Compaction ratio, %

104 —a-— Thickness L4
—&-— compaction ratio

1000 1200 1400 1600 1800 2000

CIP Pressure, bar

Fig. 3. Compaction ratio of compact as a function of CIP
pressure using 63-120 tim powder size.
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Fig. 4. Optical images of stainless steel filter(63-120 {m)
sintered for lhour at 1200°C after applied pressure at the
conditions: (a) 1000, (b) 1500 and (c) 2000 kgf/em?.
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Fig. 5. Change in pressure drop and face velocity through the
filter element as a function of powder size.
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Fig. 6. Change in pore size and permeability of the filters
sintered for lhour at 1200°C after compacted of 1500 kgf/cm?
and 2000 kgf/em® by CIP.
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Fig. 7. Optical images of the filters(420-840 ym) sintered at 1200°C for lhour after CIP pressure as a terms of (a)1200, (b)1500,

(¢)1700 and (d) 2000 kgf/cm’.
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Fig. 8. Changes in pressure drop of sintered filter fabricated as
a function of CIP pressure using powder of 420-840 tm size.
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filter fabricated as a function of powder size.
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Fig. 11. Change of maximum slip particle size of the ash pass
through the metal filter in the dust collect tester.
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