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ARFIEESOFEM & LTERISHAMEL 2 T D, L LBFEOEMAIRGLEAS 41 NiTi
DHTHHN, EFEMELTIE, FO N TLAXF—RNEBAI, NI OEOFER RS 50T
5. Flo, ZOXOBHMEIOEREICIE, TRGEE - B RZz M BB X OZEh ST 57
DOMIBIHENTELZ ERNETHD. TDOTZDARMIETIE, AuTiCo AL DA E &
LCHIHATEAZ LICER L, EAMREREREESEOREELHENE Lz, oo RE
Bk, MZEMBIOT a7 03 OBMICER L TEERE 21T 72,

T, IRRREREOH D7) AuTiCo Ba~DHEITHERIFMERD L, AuTi O~/LT W
A FERRIEEZ R TFTEELZERNM5NTWS Cr, Nb, Mo 21, ZHETOD Au ¥ A MEHT
F Co 2D, Ti VA MIEHT D Z LI D2AREEDORLIERIIC KT THELZH S
M LT, TORE, IR LDA—AT A FEREK TIREDOENFE(AA) X, CrimnT
1% —60K/mol%Cr, Nb I TIL-55K/mol%Nb, Mo ¥RANITIL ~81K/mol%Mo & 720, AuTi DZIUUT KIE
TRELERDZLEPONI LIC. £, BHAOMEE OB EIESEENC DWW T BT RE R, FF
(2 1. 5mo 1%Lk > Nb HINEAIZIB W TH 6%LL EDORE e AR EADBIF DAL, 2mol%Nb & I
ML 72A4 TIERIECHBRZRABEEE LA LN Z & D, Nb il L7z AuTiCo A4/ NiTi (22
0O LIIRFEIEREZ AL, FFICAETHDLZ 2B LML, ZOFTH Nb N AuTi £
BEOERBIRE AT S, AuTiCo A DRIRFLEIR A BET DIRNILETH LD, KE4
DOFFEIZEE L, A& 3RO Nb OEERIFEZERIGFR TH D, 2072, AuTi & Nb DK
BHEA X2 ER L, S BT IR CEVLER 21T 5 2 LI12 X 0 Z OPRHCEE R AL 2 5~ 7=,
FORER, WIREL B0, VEEEEAETITI AUTL IS Nb HIFEAPEE LW &, BLW, Bk
BoS A AuTi / AuTiNb / Au,(Ti,Nb) / (Ti,Nb),Au / Nb E75Z ¢ %RLI. ZDXH
TR EMD, JEHEEATEIC LV EVAROMZIL TE ooz, 72, ZHE T AuTi-18mol%Co 3
TEREEBIZBWNT, 5 3 ITRUMESMIEFNC L~ v 7 o A NERBIREMET L, =R T#
BPENIEHT 5 Z Lo TWAR, T AuTi ZIEREBERF 4 TTHEATI LT AuTiCo &4
THRBOREN A ONDZONIRHETHD. ZD=D, KT, AuTi &4 L 5H 4 Ut
F L LTCr, Nb =<2 Mo DA L7z AuTiCo B4 % VY, FRFZhELEL D 28 % ]~ 7=, Z OfER, AuTi
T TIEe AT U A NERIREICKIETRIOEEIIR bW b, BXOE 4 cFEE
WAL 72 AuTiCo &4 Tld, AuTiCo —JnRAEFER, RO ENRL LD Z &0 6 AuTiCo A4
TORNT & 2 TIREE B ) Lo 2 E blE Co DIRINC L 2B THDH Z LR bhol-. %
72, 5 4 TTEREUIN LT AuTiCo &4 TIXRFNC X 0 &I O e Kig T B0 b 3 K
XL EDLLRNT ENRG ol 2D X HIT AuTiCo FEE4A TITEENC L W IR ELIZE R Th
Sl EBIZ, AEBRET D EXITEFBR S NZEEDIEH O DEMRLO FREMZ 55 M B




N5, ABEFEREENTH S NITI TIIHRIIT & Z D% OBRER 2 HL A A ot 7 T AL
ERHEL SN TH D, 20X ) RN TEAVLELC XL 0 IBIRGEEIEAS SO RRIERSH 0L EL & T
DERSIS I Om ERT&E L. L, ZTOX9 72 TELEEIIMOIRGEEA S TIXIZINET
FIATET, MTAUEENER T 208 2 00N FERALO AR 250 2R eoTnd. K
AT, FEBRIC AuTiCo B41T 30%DMFIMNT. &, 3B X OE D% OESLER AT\, I TELE|Z
L zoibl, FIRGRIEAR D A BT D 2 E R LM LT, 72, TIUCHE S WERERATE R
WTHRRAEL 72, 2D X 5 RS AuTiCo A&IFXFEAMLDOAREMELR B S Z L 2 mhoTe. £,
N TEVGIVER 3 T3MICIEREA T TITb b 72, IITELEE 2 3 2 B id -4y 7 it bt 2 5o
WENRSD D, ZOIFENAERHE UTEEEBIIREAEEE L THREE RS> TS, LL,
ZOES 7 AT EBEEOBLEERNICHT2MRITHEV 202 &2 b, ARUFFETIE, AuTi,
AuTiCo, Nb I L7z AuTiCo B4 D bEE 2 di~7c. ZORER, AuTi [XMNER{b M2 2T 2
HRIZEL RN X0, TOMLEFE#EREEZH LN L. BLY, ZOMBILMHIE Co 25
Fo AuTiCo A4 Tl k&< m L, F7=, B2 Nb #shi L7z AuTiCo A& DL DR X 1%, 950K
FEEECIE 20mm FREE T 0, I TEAERIC+3ICit 2 b A bEaF L b2 &, £/, £
NS DOF LT IEREE 2 M2 L2, 2 E TORMBEERIET 5 L AT, #iC
Nb Z AN L7z AuTiCo A48\ T, BAF2RHMAINEE & RGO - SR ER BT 5 Z &,
ZOREIIN TR L v B35 2 8, F72, IMTEGWEIC 3l z S bkt 2 A
T5HZ L EFERAS REEDNITI ICHDY 5 282K RGEESS L L TEMRETH
B LhEm LT,

5% FSCEE X, FI3C 2000 F° & B30 300 354 1 # 3™ o8HT 2, & L<IFHEIC800 354 1R L <7230y,
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Recently, shape memory alloy has received much attention in the biomaterial field by these unique
properties. Among them, NiTi shape memory alloys have been put to practical use as biomaterial
application. Ni hypersensitivity has been pointed as a problem in using NiTi as biomaterial. Therefore
Ni-free SMAs have been strongly desired that doesn’t possess toxic element to human body. Furthermore,
thermo-mechanical treatment is an important factor in putting newly developed alloy to practical use. So
alloy development of AuTiCo-based alloys as biomaterial was an objective in this study. And three factors
of shape memory property, phase stability, and processing were focused on this study for alloy
development.

First of all, quaternary element was added to AuTiCo-based alloy for the alloy development. And also
solubility limit of additional element must be known in the alloy development. The quaternary element
addition of AuTiCo-based alloy was found out to be effective for phase stability. However, the solubility
limit of Nb in AuTi was not determined by diffusion bonding method. An aging treatment and
thermo-mechanical treatment were applied to AuTiCo-based alloy for the improvement of shape memory
property. As a result, the aging treatment of AuTiCo-based alloy was found out to be effective for phase
stability. And an improvement of shape memory property was observed by applying 30% cold rolling for
heat treatment at 773K thereafter to AuTiCo alloy. The possibility in thermo-mechanical treatment of
AuTiCo alloy was known as a result. Furthermore, sufficient oxidation resistance at high temperature is
required for thermo-mechanical treatment. Particularly Nb added AuTiCo alloy have sufficient oxidation
resistance to bear thermo-mechanical treatment as the thickness of oxidation layer was 20mm at 950K. To
summarize results of study, in the case of Nb added AuTiCo alloy, in particular, has an excellent shape
memory property and shows superelasticity at RT. And the possibility of thermo-mechanical treatment
was also confirmed as well as the sufficient oxidation resistance at high temperature. Consequently,

AuTiCoND alloy can be applicable to replace NiTi.
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