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Fig.2.9 Changes in the strain obtained from the two types of different shape (Fiber

and Helix) under the varied driving frequency conditions (0.5 or 1.0 Hz)
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Table2.5 Tensile force test condition of Biometal
under the different duration energised with

varied driving frequency.

Items Values
Shape of Biometal Fiber
Diameter m 100
Length with zero residual
130
stress mim
Drive voltage \Y 10, 12.5
Duration energized t,, ms |50, 100, 150, 200, 250
Period T sec 1.0.2.0. 10
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Fig.2.10

calculated from the tensile force obtained

Changes in exergy force

under the different duration energised

with the frequency of 0.1 Hz.
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Fig.2.11 Changes in exergy force

calculated from the tensile force obtained
under the different duration energised

with the frequency of 0.5 Hz.
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Fig.2.12 Changes in exergy force

calculated from the tensile force
obtained under the different duration

energised with the frequency of 1.0 Hz.
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Table2.6 Tensile force test condition of the
longer Biometal under the different duration

energized with varied driving frequency.

Items Values
Shape of Biometal Fiber
Diameter 4m 100
Length with zero residual

200

stress mm
Drivevoltage \Y% 12.5
Duration energized t,, ms 100, 150
Period T sec 1.0.2.0
Bias loading N 2.0
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Fig.2.13 Changes in strain of the Biometal which was covered with latex rubber under

the varing frequency condition.
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Fig.2.14 Stress relaxation curves obtained

from four different types of Biometal.
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(% LSRR ST
@ﬁ%#%i#%%mm

IO LR, B

MATIEITLIS L0 IBIGES 4 O HE I & J0E
ERA
OEREHE M IV CE b

BAMEFR A R ES D

EV D FETEREN S 2 ET D 2 L SEE) T h
A, FE7, EE 10sec, 0.5sec, 1.0sec THRH; 4
A, FnEh 1N L2 2.0d, 1.5, 1.0
BEEZ NG L THIm 25 ZENHEchs &
FEZONS. (2421 (8 2.5.2 M)

3) MEEEAME LT, N AAZLENE EO
TAERNT A A AZNVEPE L. WL
RieT Hﬂ 1.0sec CEREN X722, 5.3%0[E]
(% 2.4.3 IL%‘I)

J‘q

1o




Wn@%ﬁié
ﬁ/ﬂtnﬁf @7?%13“‘5@
FUE R OB MR

31 KREOCHM

32 DEIMED AN =K A

33 BREEAEET /7 F o —FORFRUOH
E

34 ERFE

3.5 ERER

3.6 BE

3.7 M

3.1 AREDHK

Kﬁ®ﬁ%',m%ﬁ%‘ %RM@@;&/
JFax—HEREL, TOEMRMELTET S
ZETHhB. W%ﬁ%ﬁ%%?ﬁ%niw5tb
TEEMF 2121, TRREERR I 81T 2 /1530
FMEZmoedhdzzsme,. F7o, Fz.00
BB OB SR LT AT, AL OIS
B AT D ol B e ERe A /o T 2 E DV EE
Th b, RETH, BIKGEESGOBENMNEERD
TP A S L, OB EEEH & LT
ORRIEEET 7 F 2 =— 2 OB E{TD
3.2 LEWHED A = X A

ODIHBVEB AT 272010, ET0LED
IHBAR I T 2 AR 4 o3 (8R4
ENEETHD.

FITHEMITH, 1) LEORE & 2) R
LARREENTEE 3) O EREE N O 3HE XD LEDIL
Rl DWW TR~ 5.

1) DE OIS &L

DT Sk &

LTHY, DEAHRRTS

O OEAT H BEAL TRV, DARBEL AR T 50
L, RIS bR DHRE2 L TR,
—EHMEBNTVD . BIRBYIC 37 S bR

N

T LC, DDA ETTAERL, SNED bNE
AN LT D, FORRL LT, LEDIL
Mk, MR “ROTIBENEAT D . FOEENE IR
+T5E, Figd liomrt Loz,

a) DEBEO LB D B &

b) R & LEOEE & OREE BT s8h X
o) M MEM AL D L5142, WAL o TR -7
fRhod)x
d) Ol RO B E
e) DR EORE A & 3 5 [BlEsEE)
DEDIZHFE SN, SHERNHER 21T > T b
D ENRERETE S
2) BT LHREE) S
DL EREBE
HAE, O SERERIBE O U AR L LT
i, DIE SRR X B A O E R R O YT Y
WHENTWA. MO, TRIRET & IHRE R
ELEEREEFE), L LIEBNICHRBL
TEHEEICAT L, BEOBEIEEELFRT 5H1kE
T 5. LATFIZ Sheehan (2L o TIRE S P
DEERT . EThRDIZ, Fig.3.2icrmd L o1
PEIREH & UK 00 0 B IE BAL OBRER o 2 uw?
ZE X, FOBKIZH—RBIRT 100 5% L5
S IR EL e AL, HROR, IR ORR s

Fig.3.1

ventricular systolic motion'

of left

Schematic

drawing



(a)
laml
7
x
L.
&
4
e
z
1t
-
14
o SN JUUN TN SN W (KON SN SN SNV WU N AU WU NS OO DU U SO 1
N 1 0 [ T P
[F | I D - B - ) i H
RHTER] O RPEYX INFERING

CHORD MMBER
(b)

Fig.3.2 Center line method of analyzing
regional left ventricular wall motion. (a) One
hundred

perpendicular to and evenly spaced along the

chords were constructed

center line. The chords were numbered
consecutively beginning at the anterior edge of
the aortic valve and proceeding clockwise
around the circuamference of the left ventricle.
The length of each chord is the extent of
motion of the corresponding point on the
ventricular contour. (b) Wall motion in a
patient (solid line) is compared with the
normal group mean=S8D for motion at each
chord?
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Fig.3.3 Movement analysis of myocardial
surface under normal condition. (a) Six
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Fig.3.5 Photograph of Biometal actuator for myocardial assist system
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Table3.1 Design specifications  of Biometal

actuator

Items Values
Shape of Biometal Fiber Helix
Number of Biometal 10| 20 10
Diameter of Biometal um 100 150
Length with zero
Residual stress mm 180
Tensile force N 38 76 16
Strain at 1Hz drive % 3 12
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Fig.3.7

and strain of Biometal actuator

Table3.2 Tensile force test conditions for the

different types of Biometal actuator

[tems Values
Shape of Biometal Fiber Helix
Diameter Lm 100 150
Number 10 20 10

Spring constant for

. . 4.1 4.1 0.14
tensile resistance N/mm

Drive voltage \% 13 32 13
Duration energized t,, ms| 100 200 100
Period T sec 2.0
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the driving frequency of 0.5Hz
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Table3.3 Strain test conditions for three

different types of Biometal actuator

Ttems Values
Shape of Biometal Fiber Helix
Diameter Hm 100 150
Number 10 20 10

Spring constant for

. . 1.7 0.52 0.11
tensile resistance N/mm

Drive voltage \% 12 32 18
Duration energized t,, ms 100
Period T sec 2.0
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Fig.3.9 Changes in the strain obtained from
three types of Biometal actuator under the

driving frequency of 0.5Hz
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Table3.4 The stress-Strain test conditions
for the different types of Biometal actuator

Ttems Values
Shape of Biometal Fiber Helix
Diameter 4m 100 150
Number 10 20 10

Spring constant for 0.11, | 0.24, 0.11,

tensile resistance 1.7, 0.52, 0.22,
N/mm | 4.1 4.1 1.4

Drive voltage Vv 13 36 18

Duration energized ty, ms 100

Period T sec 2.0
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Fig.3.10 The force-strain characteristic of

fiber under the driving frequency of 0.5Hz
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Fig.3.11 The force-strain characteristic of

Biometal

actuator consisted of twenty

Biometal fiber under the driving frequency of
0.5Hz
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Fig.3.12 The force-strain characteristic of

Biometal actuator consisted of ten Biometal

helix under the driving frequency of 0.5Hz

actuator consisted of ten Biometal
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Fig.3.13 Changes in the force-strain characteristic of three Biometal actuator types under

the driving frequency of 0.56Hz and the tensile force and strain obtained from natural heart
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Fig.4.6 Schematic drawing of the mock
circulatory system and a myocardial assist

device attached onto the left ventricular model
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Fig.4.8 Myocardial assist device (TYPEI -
1 10) attached onto the left ventricular

model
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Fig.4.9 Myocardial assist device using acrylic

frame attached onto the left ventricular model
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Table4.1 The test conditions for the

different types of myocardial assist device

Items Values
Type 1 It
Number 10 10 20
Drive voltage N 20 34 36
Duration energized t,, ms 100
Period T sec 0.5, 1.0
Preload mmHg 10
Afterload mmHg 100




