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Fig.l1 Schematic illustration of the artificial
myocardium and its installation into a mock.
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Fig. 2 While view of the artificial
myocardium with shape memory alloy fibres
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Fig. 3 Relationships between electrical

resistance and strain obtained from a fibre



Db, TFRHIEIC X 2 I
e A BBULTE 5.
22 AIDBHOE=HDORKEREESRM
HE & BEEE

Fig. 4 IO OREZAENLIZAT
D ORI O =D PWM 71t A4
ERLIELOTHD. ABFZETIE, PWM
HfEN X 2R E AL O /T A — 2 Dl

HEREME A M L. @ ER T, &
SAEER) ZRUREBARREAE &, SFAEVEIL

e W 1% D Ly FRE D J) F BN D BRIRIZ 1T
100msec FEEE DENNBIE SN D . T DT
B, NLODH OWFESRIENL, Zh bkt
BRI AL %5 6D 72 AE (DR & O ISR Bk
RIS RIS S HE A% PWM
\Z X DT Fig. 5 1%, BIRGIEA SRR
HEZ DA Lo N Tl v AT DO
FRBIEETCH Y, B —FEk
> (Keyence, LK-61) T, 7=k i&n
— K&/ (Kyowa, LU-15) (X9 EHHIL
TYH VL a—4 (TEAC, LX-10) 1272
#k L7=. Table 1% Fig. 4 ® )L AHilfEl =
BT MR DR EEES SN ERRRS
TA—=HERLIZHL DT, PWM DT = —
T a4 e b s, BIRFEA S
= b OEARNSE AT

3. RLEBE
31 EMEERIDEE

Fig. 6 BX O 7 1%, o 7 AgMEEHT
0.342kgf/mm OBV TR ST
BEREEZ R LD THS. PWM OF
a—T7 g liE~A 7 rar e a—F Tl
WER, WHENIHO 20%T 2—7 4 DA
9 D REIC K 0 ZBAraR ) & R E E

PWM (Pulse Width Modulation) control Change of the driving phase

D, = Dt,

% | il

Ton1 ' Tonz

T

|74  §

il s e Serial duty control

Fig. 4 Schematic illustration of the concept
control

for PWM of the artificial

myocardium
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Fig. 5 Schematic illustration and whole
view of the tension-displacement-velocity
test circuit for the artificial myocardium

Table 1 Parameters for the tention-

displacement-velocity test for the shape
memory alloy fibre

Items Values
ID | 11 11
Contractile duration 7 msec 200 200 200
Ton; msec 150 100
Duty ratio on Ton; % 20 20 -
Ton; msec 50 100 200
Duty ratio on Ton: % 95 95 95
Device length 280
Drive voltage V 34
Mean energy consumption/DC % 38.6 58.6 95
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Fig. 6 Changes in displacement under the
different PWM conditions
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Fig. 7 Changes in tensile force under the
different PWM conditions
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Fig. 8 Relationships between the energy
consumption against DC input for the
artificial myocardium and contractile velocity,
peak delay of either displacement or tensile
force



