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Wood or Acrylic Plate SMA-BCON Thermocouple Electrical Energy Supply Lines

225mm 155mm 145mm 155mm  145mm
Fig. 1 Schematic illustration of conceptual SMA-BCON Boom
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Fig. 2 Cross —section view of Bi-SMA

Fig. 3 Joint part design

(a) Initial condition (b) Expanded condition
Fig.4 The covering braid configuration

Thermocouple Polyimide tape

Copper wire
Fig. 5 Assembly drawing of SMA-BCON boom
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(b) Bending configuration
Fig. 6 Center body design
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Fig. 7 Experimental devices of deployment test

REfih 2 PR, #efil 2 Bi-SMA Boom D ERHfA¢ & L7ZER
FER A Fig. 812~ d. INEABRAA O EEAAIIHEN L, K 70s
TIRIZEARRICER Lz, KRR, BESERZT v
AT HED, AL—ZRIZEBANMTONATWS. 70~140s
TIE, FIHIOMETER O S 0510 X 7w o #h
o, 1 B ORNRNIALE T 2 IRELE A SO Wrm ik
FERTONTZ. 7 — L 2RORE & FEDOR %2 T T
o> < VIBREIER T, BESET Lz, ZOEBR Xl
FORENRE LA, FOMERISCEE T RETITE
HZEHDRCVREGEATS. BrE RSk v E
MR E 72D (0~70s) TRUVHIENME T T 2720, EEEO
EREATIIZORBICHT 2EROLELRD.

100

Bending Angle ¢ (degree)
N o2} 0
o o o

N
o

o
o

20 40 60 80 100 120 140 160
Time (s)

Fig. 8 Experimental result of deployment test
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Fig. 9 Experimental device of vibration test

Tablel Experimental device setting

Laser Meter Setting Date Unit Setting
Boom Samplin ; s 2
length Output ¢ period Average |Sampling period|  Sampling
V) number (ms) number
(mm) (ms)
380 +5 1 16 0.5 5000
Table2 Experimental results of vibration test
Austenite | Martensite | Martensite | Martensite
Initial DSP | Initial DSP | Initial DSP | Initial DSP
50mm 30mm S50mm 100mm
Test No. 1 8 8 7.6 7.2
Test No. 2 8 7.6 7.6 72
Test No. 3 8 7.6 7.6 72
Test No. 4 8 8 7.6 72
Test No. 5 8 7.6 7.6 6.8
Average 8 7.76 7.6 712
INERE(A— A7 F A M R) & FEMBARE(~ VT > A b AR)

TlX, EHEEEEICKH 0.3 Hz OFAEENAE U, E7-FEmE
BBV TIE, REIZENLE 50mm 5 2 72354 C 0.4Hz, 3
A% 100mm 52 7254 TR 0.9Hz O [E A IREN S D 75 F 3
BT, BonlZBEEEDHEE I, FFGIEVELTE
HL7EANT DY > 7R % Table 3 1R

Table3 Calculation of the Young's modulus

Austenite | Martensite Martensite Martensite
Initial DSP | Initial DSP | Initial DSP | Initial DSP

50mm 30mm 50mm 100mm
Eigen frequency 3 776 76 712
[Hz]
Y°“"g[SP:]‘°d“1“S 7.79316E+11|7.33259E+11 | 7.03333E+11 | 6.17296E+11

Rate [%] 100 94.09 90.25 79.21

MEARE (A — 2T A MR EIEMEEE (=T A b
tB) Z g L7, [REROPIMIZEAL 50mm % 5.2 7256 T
VEIEINER I o 7 ERIEK 10%E L, #1274 100mm
W L2103 20%0 35 2 Endtillshiz. Ll
JEINENE TN & 100mm 5-2 7235A1CiE, BHRTIEH




LN AZBZ TW- X5 2B bbb, FD7-0WHE
223 100mm DB TS EMETH .

4. SMA-BCON Boon iZ & % BB EE
UL R IZ UL L 7R BB s B O Wit R BH 258 & T4 %
720, BREREIT-Z. 4 KOT —AZEINIHER L,
170W 235 BRIAR S D IRME TR S 872, EBAZEEI O
LT, BEELY Yy ubr b —ICL2AEELFHEIL
7. BRI, ERPICRELZEHEZ - ERETE Y 7
Ta L, EEBEITY 7 ML o TEOFILE B EHEIL
7o, PLEEODLEREE LT, 7 — L5 E To
EEHAIL7. FEHEOREEEE L, T 7 AT Boom ftii
FHo CIREBEREZIT--. BEXEHOX Y 7L a Vi
% Fig.10 [Z7” 7.
500 3

'l

Angular Velocity (degree/s)

4
(=3
(=4

300 0
—Boom |
Boom 2 )
200 ; Boom 3
Boom 4 2

--- Angular Velocity

Distance from rotational axis (mm)

(=3
(=]
w

5 10 15 20 25

0
Time (sec)

Fig. 11 Experimental results of the 1st step deployment
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Fig. 12 Experimental results of the 2nd step deployment
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(9) 2nd step no.3 (h) 2nd step no.4

Fig. 10 Deployment behavior of SMA-BCON boom



