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In the tethered-type solar power satellite, a large panel structure for the power
generation and transmission is adopted. A huge number of actuators are required to
deploy the large panel in orbit. In our research, a deployment mechanism using coils of
shape memory alloy (SMA) has been studied. When the SMA coil is heated by
applying an electric current, it works to deploy the folded panels if the coil has a
memory for rotation. This mechanism has several advantages as;
1.Simple and light-weight as compared with motor activation,
2.Deployment speed is well controlled to minimize the effect on the attitude of the
system during deployment and to suppress the shock when the panel is fully
deployed,
3.The shape of the unfolded panels can be controlled using two types of SMA coils
(this function can be used to compensate the thermal deformation of the panels),
4.The oscillation of the panels can be suppressed by heatiug the SMA coils to the
super-elastic state.
We have fabricated the hinges containing the SMA coils as shown in Fig.l and
integrated them to a test panel composed of 4 x 8 sub-panels. The size of the sub-panel
is 12 x 24 cm. The test model is equipped with a latch mechanism using the permanent
magnet. In the laboratory test, it is confirmed that the hinge with the SMA coils work
well as expected, but it is found that the life of the SMA coils is unexpectedly limited
by the metal fatigue. Further study is required to redesign the SMA coils to eliminate

the fatigue effect.

Fig.1 Hinge having 5 SMA coils.

* Presented at the Seventh SPS Symposium at Kyushu Institute of Technology, 16-17 September
2004.



BREES S EAVWE /N OVEREROPE *

Wb B8 (1), ARHE R (2),
WO @ (3). BUR fSx (3), W FR (3). xRk ifE (3)
(1) WHCERRARFR, (2) Bk, (3) ISAS/JAXA

1. LD

FTH—BKGREHE TEIRHUOFEE - HRHONFIVENEHEN TS, KO
NN OEE ETORBMICIZZEO TV F T —9—N0NETHD, AWK TIIHEM TS
< DEEZRFF-H5 2 LOTE SIS RSMA) & Wz BN S TEoMETS
wFalfeiz A 51 Ro v FHEMEHIAGHESD Z S DRIV IR 2 R - 7=
RIEET IV OIER Z G L 7=,

Bl 1 IAFEEE —RBINRINTH D, 2
kmX 1.9km DK Z I TEEOTH— (§
1 0km) TH2TLHLDSPSTH5,
R RN - LOESITHT
HHE O LERIZ 1710000~ 1/20000 2
AN 2 SEARSIARYE- 4 oA VAE 1 A b s S )N
IR AAOREMAHEISERTETY.
HETHRENE ecm M5 20cmD
NN ELTREATH20ENH S,

| 1 N5 i R T

K 212579 & ICQDIRIEHFT
B BT OBIRETH D, @
THEZIEM L, @ - @ THUEM
LTW<, EBIR%, Thozil
TODLETIDKREREELM
BqL, M1oKEXIZTS,

88 panels
4X08X01m

B2 FEEE ARSIV O

Bl g7 | SPS ¥ 2RI A, JUNTEKZEICT 2004 49 A 16. 17 H B



2. SMAZNSKIOEBIZFHMT2HH

SMARBEMASZEIZLD, BEIETWARBIIEDHEOELTHD, TOLE
HERESEZ. ZTDEDHT7IVFaI—9— L THRHTHIERROMEES BN TE S,
FLT,. UTFORANHS,
BONCEBHTE20RBTORBLIMADEENNT N
BREBOEHREZNZIITES
HREEHNTZHBREHBEZRINTES)
EHEEICEND
BADHBNFINZHHIBPADL I ENTES
3. EBH/NSFINVOBBERENE /) ATIEICK 52O

BEB—AER/NFINT LEAKBER/ SRV T N S S
THASEET > 7FIRZ>THED, EERBAMIC  coa| ] ] ]
WZITEVTSEND I EITR S,
FNREAZTZBEDDERERD, XRIILDH

BRI LB ERESE D, TOEHIEET RIS R
CFFLEEFEBRPICAD, BRUMREETFS ety T
HRREICED, JOREERRT ZDIER
FNONRFRINDOAEEZFET D LKD)

& 3 #fgsR & /S RIIZDNT
4., PU0Fax—4—DOHKlEL*E
TOFaT—4—ELTSMA 2ATHICU > THIEHILEBRT D, BlFICKS
WA EBICK->TMAL., BHAEZ2E Y—ICLDEZS—T95, HEMA 180 EfET
BEEEZ2BEL. BB THOGREZMS TS, U T, BB/ SRV ORSEHIEE MR
DEDICHBPEITS. R4 IBABROEEERRLIZBDTH S,

| sz ! 170

\®/ SHATAL Y 24 L/ S%A
/©\ SHATAL Y 3L/ 5B

) 180°
RUHIMIAFA

B5 SMA®DHEIK

e At ~SUATGL Y 3 1 s $ 28

ez

B4 TOFar—5—HR



5. ahfE U 72 B RS

Z o TRERICRELZBEEMIIDOWTHEIILTVL, 1201y hOKREZIRI]
20X240mmé&l, TNHEDIZy M4 X 8T L 7z, THIRESE TRFIZIE
FRERDEICTHEDTHD, 12720, FROERTIE2 X KDY DRESTid
EEBIHolk. 77/FaI—F—ICIASMA%RS5A—HTHEML., 2=y b-—D&HLD
BAREEAC2EO7 7 FaT—F—Iclk, ZOEEH5ITRTLIITSMADRR
IR EM L 7 0D SMA a1 J)LXFA &1 9 0% SMA I )L/\N% B D 2 fifizE
MAALTE, BEEEO T v FHEME L TIRBRAEEG L, £EFE03Zy MIRK 6 [Tk

s
RS AR
RS mEE L=

RFEL L= b nzwz:{E>>méﬁ§
Maﬁ'/ s xauu:mmn/ i L

WE\‘—i | WALy 3 R
/ |
d .
ot L2
S vFiR |

X672 FaL—5—DHiE

Jr -

SMA @ H O (E0.5mE 0.7mDHE)

SMA IZEEA0.5mm & 0.7mmdD 2 D7 SR L 72785, SRl D FEERTIE0.5mZ L7,
SMAO.5miE 1 &H7=0 05QITED . T/ FaT—49—ELTSMAZSAEYy b&ELT
HRHLE. 1002y M7/ FaI—49—% 2y hE LEAMOERZITO X
SICHRIEINTNVS, TOEDOMEREMEE TFRITHIEL /=,

SMADBRTEIC LB DRI
RN
160
R e
120 L#'#WW*
100 - — XN
S a0 B wi
i 60 TR A = we
40 -
5 |
ot i 00 .
o 01 015 0z 02s 03 015 04 n4s 0 50 100 150 20 30
Ll R 50 ]

SMA ##2 0.5 mmD & DO EE



6. NI AMIZBITBIEM — 7 T2 A5 LR ES

FT/FI A BIFIT B TEBICTERMSEN EMERE B o7, SMA OF7 7 Fa
I——FANWTAKROELNZERMEEZRLET DI EICX0EKONRTINITBNTS
JBRIRGSE ERIET B EMTED Z ERMR LI,
FTOIZBNTHM S NIREN SQOME A MO ERZETTV, HEDEME THOOR AT
DEMZET 2. REMIC@OOREMETIREIZL 72,

Ok E QRS 1D i B

@7 D IR B @IERRE T



B 7 16KV JE B R
7. HREERINNS OUHHE

1 6 DS FIVOERMGEZRIEL . SMA (X2 EO/NFIVDEME, Hf &0
BhAEFEG LA, SMA N7 7 Fax—~—L L THRETAZ &R TER, LML, #
BEEMEREZTTo/2db . SMA QEMMZE2ITTTOINBRNE WS RNSFEELE, T
NTEAFTTIT TVSDICEKICAMAEHN > TS T &0, SMAVEEREY 0%
I BHIROE RN SNELBHZENFEZ SNz, TOLDINMNESOBHEELT
SHOEHEZIMSEH T TITE RN, £9. SMA OE&BIXEFIZDOVWTIE, #HEL 05
mzEHH L TOWASPHOBRBOERIRS, BIRICBWTH—EHEZO I NN EHHL
TWADENEEREMPLT LIV EONBMNTERLARLEEZRGT LTV, FL
TRERBICHERNIHTZE) Y- OREETI. TNEHHET SMA DERIT
T BERERZITO L ENBITFONS, TR LR R MESICHT IR TH 5.
ZOMIZ 1 6 MEBETIICH L, JIUZRERL 2B MOE & & BT, Mo EE
L TW<, LT, £ —2HBAALT/NRI AR ZZEIZITD, BEEL
TORAEBEIZEHZERT D, U LELOIIICHESZ KL DIRIESLL,. SMA 2X5T7 7
FaoI—5—HBHIZERTETHDEEZI SN, AW THENE RSB EEERT S
ZODOWRESRED TN,



