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Characteristics of the Sealing Pressure of a Magnetic Fluid Shaft Seal
for Intra—Cardiac Axial Flow Blood Pumps

& B R SHREFET
(Dong-Wook KIM - Yoshinori Mitamura)

Abstract - One of the key technologic requirements for rotary blood pumps is the sealing of the motor shaft. A mechanical seal, a
journal bearing, magnetic coupling, and magnetic suspension have been developed, but they have drawbacks such as wear, thrombus
formation, and power consumption. A magnetic fluid seal is durable, simple, and non power consumptive. Long-term experiments
confirmed these advantages. The seal body was composed of a Nd-Fe-B magnet and two pole pieces; the seal was formed by injecting
magnetic fluid into the gap (50um) between the pole pieces and the motor shaft. To contain the ferro-fluid in the seal and to minimize the
possibility of magnetic fluid making contact with blood, a shield with a small cavity was attached to the pole piece. While submerged in
blood, the sealing pressure of the seal was measured and found to be 31kPa with magnetic fluid 1LS-40 (saturated magnetization, 24.3
kA/m) at a motor speed of 10,000 rpm and 53kPa under static conditions(0mmHg). The specially designed magnetic fluid seal for keeping
liquids out is useful for axial flow blood pumps. The magnetic fluid seal was incorporated into an intra-cardiac axial flow blood pump.

Key Words : magnetic fluid, shaft seal, rotary blood pump, intra-cardiac axial flow blood pump

LM B 22 3 240) YUk F WAz, wels 9l A @REE

shu, Akl 45 548 9 S0 Fol YA FUARA

Selel SR, 59 A% A vepHel ARE oL RN AT g won &4 2RI $¥ 3 AW dold 5

ME GAMeE ARRY 33 44 A9 A¥EA dael 7 of wh$ EUHB] Al AR W AZRA wgos, ddEs} o=

CAFel APEAAL gl AR, ARl AT AR V1Y, WY qan gasd 9E o4 ol ARRS AddE 4%

"*‘f’““ 4 199 22 T A 35 U2 B, TT AA BN g oyt 3a s, AolFAI AR dRe) £7Y hBTo
oA tE A57 et shsditdae ¥ 4+ gl olgd H45d 4457 el e BSo] Rz geh[g]

2 ARA ARE digsnA sk ol 4F A% me A A% o|Abal o) 7;@1,”_ HAMIo) 3Aze] VRS glte] rha
& of8Y AR olHolnt. ol HH ol4E YFHoE AT 4% wo] olfE 1 glou} o= A s ojHel ubgo] Eajalx) 9
g 941 o AFAY BA, AF ¥g 59 Ao} otk 18y = o] @Atk Wk B Ao 6000~10000pme] HALE
ofd ulated F Al o2 EAE A ol FRY IEE 2 5¢/minolAre) MEAL 2= 25Y HAWT A2 WR A
AU gl Eepol, $% 5 Q= A4RA 32 ALS ZET s AT

ABAAL A A2l 2 A Aol Ao A4E P
Ho2 M3 st WSy ¥ Yud A%y RS VE| U 7
459 9 B350 2 $7L LAY + U0k UEY A9 Wrole

sacBoltt dolojZag Fol glom, ¥ MEY ¥ WI: FF 21 AMRAEE 53

420 94 BE o] goh WEY ¥ Yrud 373 Yo ¥

=7h AuA Hlgel Foo, 233t Assn PR B@ETe QAL AAGA LR AGRHE AFW} FALE ol
240] gow, H2o ATARRE PUSY YAWZE 1dolgel o PAWRY A9E AE g3 SoE ASHT Yok AYRA
A7) AEAA waRD Qo] APEHA BHANE BAF 9E A H2O ARTHE 1Y 1% 2 TR Hol gov, Fa FUVE
o sjo] ek [1 2] ¥ FFHANE 6000~ 10000mpme] HUEES & FPAN, ol ARE A3, &, 2242 Ay fAoI

5¢/minoj4e] BEHE 7he Y gAEITE AUsta QUrhi3-6]
5y gayz AuE ¥4 FoA A J2# (impeller) 9
o o = AFoolE(RE)E FA9 w7t JEE FEA |7
9% 3A %9 o8 (sealing)dl WlE FA7F Ak
dutg o g ALgHE AEY YBL ey 2 3FFY Wl
ol45w 9t} A MAE mechanical seald} purge systemS 233}
Eougon o Wye Az AW FEFsa gon, AAd4s g

(@ 12t Y 7H %8 (b} ciet YR FE

* F & B IBRGAEK HRbMm LB sk - 1 O 1 AERA 582 MYz
x> JE & B HAJGLEEARE eI Fig. 1 Concept of magnetic fluid shaft seal
BXHT 2002 58 8H
BT - 2002% 6A 17H AQFAE AF5HY Fol FYU3 A LAY Ao g8 FA)

A% U olMY & WY HES XN BH 2o W S4 a7



BB EREE 5108 108 20025 108

sk dulojt o] AGRA FHES FEAM e FHA e
B AR FEE uEd A% BE S8 ol%EA, $5e4 B
%QP s bel tgal: AzEe] wAE AN YA Hof 3ok

AAFHA ZEol Hu ke AR GHE HHEw gE9 2

34
S UE A7 Aol WEol, wA Qe 2 1
g 4 W&OM vhrgel Aol A9 g
vpg Ao o g A (vzhid e 1104 %)
S HA A FEEE 2R ) WEd, AZEY AF R A
ZES #W gicof uet AFATF W] gl DALE
# 2ol HF ®WY ST 1*‘3“?7} oha wobe A 7hgdt,
< Ao oF o]y fie] & HHANALE HT JEHE
Z4A 3 %IE}
- TE7F e s, 9
9 Aol vH% 3ol
I

1A712)8] v
SR BT

2 uAg ez A ¥oun, P

< 7RSE BHE) Aol it
@4
- AADEo)) wo], nADEH vjaste] Wi 4ol Hrh
< A7 AHge] o3 &uje] A BAU WTA dse] ¢

&7} glvh

- AAE WEY Yoz gt = Ao §HI) oHR
B AGFAE AHERE BFAME dA) Fozg £
g 2o A& dulrt don, DA s AH7 Y
d ASE 2 AR EAENL] A58 FESeoF dok

5T BHE AIRA seald] 542 ga ¢ Jou ¥ 5
glovt, wiel it el B AGBHAN ATuge wi
B 3

3 AR ) Fo] ZHgo] Wolx | Ui
] o] 005~ OlmmﬂEJ %!

-
314 ¥, UPTEE 10U A
AwEe e AR + 3

%714 AtgEs aElst, Adoly £7F Dol AgE
< AL %o, 2 AF=E I8 2 Yt
itk A=54, =z dee Joz Holgls At 7Y, B
HEoz o|fol7l 2¢e] UFTZE FHo glen, of Hie A4
Az HEod AL LSl

-
i&
o

_>,i
o,
:{o
e
i

Sideview

a8 2 £7Y HAUHZE JHRA X8
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