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VAR, MERBICBOTHERICAEODRWMENRRENEH S TWb, mENIEHE T,
ATV RRTA RUA XY —BRDERT NA ABERAINTEY, 2O DOERT /SA AZ1X Ti-Ni
RREAESNICH SN TS, Lo, Ti-Ni IRt TH D Ni ORHIZ L D4EERT LLE
—ORENRHDH T EITINZ, XHCT X MRIFREIZBWTHBEENEN W MEARH . 2
nEv, EREETLHREESAETEEZEICE O TEWRNMEZ F T 2 IR A & OB
MEBENTND., 22C, EEEAENSE X #H° MRI R I2B W TEtiitE2 a3 2 alhgtk
D&H5 AUCUAlI 54125 B Lz, F7z, RESIIMTHENREL 20z, b7 v & 2D B%
WRETHD. 2T, ZTOXD REMTHEMEOBMER T o2 L LT, #1535 NbsSn #if4
ERIECH D7 e RIEICHEH L, AUCUAl A& %R 5k CHEAMM 2 ER Lz LT, [H
FRPEHS S IZ &> T AUCUAl = iR~ A 7 e U A Y —2 BT 57 a2 2L L=, ULk
£V, RWFETIEL, AuCuAl & DEMEES), REMRICER L, EEEMHM 0L
P BT DILECEEI A 570295 2 & T, AuCUAl Bd~A 7 n U4 v —{EfRl7 ok 2D
DI R AN T HZ 2B E Lz,

F7°, MRIFGEOIIRGFEE A4 & U CEAICHE /LR Z R ET 572912, Au-Cu-Al =%
TOPHE G IANA SR 2 RE L, ERITHMAOMEE & RRERIMEEZR S, Mk oRE
A L7z, ZOREE, AuCuAl G&DRTERALEIIBEF OA RSB R & i L TR <, AR
DERERALRICIINWZ &, 20720 MRUCE T 2B{LRT —F 7 7 7 MEREDBHFFCE 52 &%
LM Lie. 72, JERERBRICBWLCIMEE i mEROTHA™ME LN Z LD, kiR
etk 2380 5 722 H1E, AuCUAl =TT REMEMEBIIAREMITIENETH S Z L 2B HNITL,
D OREREN D ERAEEM B U T2 S-SR EH 2 Dz Uiz, E7z, ARWF7ECrd
MLTHLD AUCUAl &~ A 7 e VA VY —2FT 58 FIEL LT 2O HIEZRE L. B
1 1% Au, Cu, Al FHKROHMEEDKR L EZHAGDE, ZNERIIELTIAY—(kL, ZD
BICBVLEE R O BRI CA LT DRI Th 5. £, FH2 XEEORWV 2 tRAEEE
LT, FNCHABHRANOLISE a7 o= VUL Y—%2F L, ThafslZ L T~vA 271
T4 ¥ —{bl, ZORICANIECESILT D HIETHD. EROBE, piEOMEROMREED
MABDETIHE~A 7 8 T4 Y —(LIZfETH DA, Au/Al Fi CHEMIERZ ET D AwAl 28
BT DT DICEBENEE T, TEMICATELZFIAT L2 L IIRETL Z LB Lo
7o, =07, BEDOFIETIL, &FHEY OB 100um OEEM~A 7 0 U A T —MERITE, 7o,
ZDOHEDOEFIIIZ LV &FHE Y O AuCUAl HE&ILRFIRETH D Z 2B 6Lz, 2L T, #
Fh TIERESEILEE LYY, 2 TRASE L MAERO REI AT D RS E O R E )
B EVILELIN R & AL T RE R OBR AR D D Z LT L » T, RITEO T 3558 #5023 i
KB TI00umMRETH L Z &L, TEMRAG R L. Eo, RFETER L AuCuAl &
&~ A7 UL Y= BVERL U - BB MR B A R L bR L. L




L, BIE L7z JEfE il CER L7284 TlE, RO Vg B LN REAE T 5 2
ERH DN olZ Einh, TEAEL AL, ROEREFEEEZE LNHX OB~ 1 7
0 A Y — 2T 57O EA R CEEEIIHE T e ARG L. 2 ORER, Au-Cu/Al
a7y MEED A Y —ICBF A ABIRE I T2+ 2 & T, #5l& L AL ERFICITS 2
ENRTE, ZORBRIZREOVIE E NERMEOIMGIN L2 IND Z LW b L. BT,
FERICEERBLES T S5 X SRR AEE B L OYMRIEEE % U T AuCUAl &4 D G RS 21T
VY, ZOWEMEERME L2, T OME, THE@EY, AuCuAl A4:1T Ti-Ni A4 & il L ¢ X HR1EE
PERMBEWZ &, F72, MRIREICBIT DBI(LRT —F 7 77 Fbid s A CEEL, HEZEICE N,
TRIGREGREEZAETHZEEH LN LT

UbXbv, Rimsrcik, #nTHEEE~A 7 u A Y —ERO-DIZ, FTHERTHEED D
WEIZDOBRENBIFRMTIEEZRFSZ L 2FH L CURICESBRM EZER L, ok, BULHEdc
fe 2 A EFILHAOSIC LV BB S E2IT ) s VI~ A 7004 v —Ell7 v 22 &R L, £
ETEMCFATESZ Va2 2Mat Lz, £ LT, AFrERICXY AuCUAl A4 TITMmeE
300um ETOVA T —0ERITE 52 &, BLUER L7z AuCUAl B~ A 7 1 U A v —7 i
WEATDHZ 2R L. SOICARGENERHBEGZEH CaRtEEEZ AT 562 &ML,
TR ARE e~ A 7 v U A v —{E 7 v & 2 0 SEifErm RA fesr L7z,
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Ti-Ni shape memory alloy used for making stent and guide wire has disadvantages such as Ni
hypersensitivity and poor X-ray and MRI visibility. AUCuAl alloy is a promising candidate to solve these
problems. However, intrinsic plastic deformability and X-ray visibility and MRI inspection of AuCuAl
alloy have not been studied. Also, AUCUAl wire fabrication process has not been established owing to its
low workability. In this study, a process similar to bronze process, used for manufacturing Nb3Sn
superconducting wire, was proposed for AuCuAl alloy wire fabrication process by diffusion reaction. Thus,
the objective of this study was to establish industrial manufacturing process of AuCuAl microwire with
high X-ray and MRI visibility.

The mechanical property and magnetic susceptibility were investigated with wide compositional range
including B phase in AuCuAl ternary system. Since, volume magnetic susceptibility of AuCuAl was close
to that of human body, reduction in artifact in MRI inspection was expected. Since high compressive strain
was obtained in compression test, it was clarified that AUCuUAl ternary polycrystalline has intrinsically high
deformability if the boundary brittleness is suppressed. Thus, optimal compositional range for practical use
was investigated. In order to obtain AuCuAl alloy microwire by diffusion reaction, a composite wire which
composed of Au tube and Cu and Al wire was fabricated and heat treated. However, due to formation of
AuoAl the diffusion was inhibited at Au/Al interface. On the other hand, AuCuAl alloy wire was obtained
in core-shell wire which composed of Au-Cu tube and Al wire by diffusion reaction. It was confirmed that
AUCuUAl single crystal micropillar which was fabricated by this process exhibits superelasticity at body
temperature. In order to apply this process for practical use, a process for producing a wire with high
surface smoothness and free from internal defects was investigated. This was made possible by using
diffusion alloying during hot drawing of Au-Cu/Al core-shell wire. It was found that AuCuAl alloy has
high X-ray and MRI visibility from images which were taken by clinical diagnostic imaging systems. To
summarize, a process to industrially manufacture AuCuAl biomedical shape memory alloy wire up to
300um by diffusion alloying during heat treatment after fabrication of composite wire was established. The
proposed process in this study can be used as a practical process by developing stable manufacturing
conditions.
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