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AERAE L THOLLR TV TN EIREEE A, #EotERTH D NI OERT LALF—DK&
SINTEY, Fi-AEKABREEASORBENREEN TS, AT v MM EOEKRNERER &
LTI, mWARESECM, BEgRLy NP UERE LML RS, ZOmE & Hhfix 5
TR E LTI W) BRET NS, Lieho T, ARAETLEREZEETT TN 1D 2 HERAE
WELEA S L 2D ATHEM 2 A5 AuCuAl B4ICEH LZ. L, EHET/NA 2 L LT AuCuAl
HEHE G & CIIRIRIEE O~ VT oA NERBIRE & BAT e HAOMEE OMNL A RO b DD, =
AVE CTOMSEEFH T, AuCuAl =LRICEBWTIXZOWNARETH D, ~ /T A NEHEIR
FEDORWEEIZBNT, MaltkzdE LB LT 2720 DR £ LT, A4k, ki - ki
Ak, WSINotsE, 8 FH, IZEB L, ERT /N AL LTO AuCuAl BEE S ORF 1T 72,
£, AuCuAl A& OBFHFEEIIXIADS, IV E TICHA STV 2 HEGEIE, Cu &—E
LA B E L Vo T HEARWERO A TH D720, B IONE 2 R Mo a4, &
DIRN=JER TR TE D AMREMN S 5. 1o, REGORBEZED LI, KT —2 L L
T LY ROVHLRREPH CRFTE 21T ) 2 EBEBETHH 20, BRI L B EE~DOREIC L ER
L, BHAHSEAN TO AuCuAl =JEREAEM BB OBEMAMEEIZ DWW TH L NI Lz, ZORER,
BFAEFRREIR N ORLAL D A4 TlE, IR CHEBM 2 R TG AR S TEB Y, o, TOM
FRAGFHN Tl RAF 2B I X R W EE T, iRIoeB-oMkbil i 7e &, 2o FiEIZ K DIt
PEAENEREDOT=DIIHNETHDH Z LALLM LT, £2, R THEEMEZ R RICE N T
in-situ Brinell A > 7 > 7 — a ikl O 720N LIAZGRER & 2T O OL#IERIT X
D, Ziftan AuCull BB DOIEIZ OWTERINCBIZ Z1To7-. fRE LT, AuCudl G& DR
IS HERIZ L VR ZE R 2 ERICELD, ARSI L Z L2 62T Lz, E72 AuCuAl
BEORRBIEZIMHIT 27007 AT T L LT, MR aemibl, SOIChiRTosZbsE
AERHIO T, B ARSCRIFIZIR OB L » X ZERZIHT A 0ERH D Z & E2RE L.
FEIE ML Z R 95 AL 2 AuCuAl B8 ICB W TREREINNBIEL SRS, F OBMAIIEE I IZ
FAETRR OB Z LN H72011F, BEiEd OB E 2 oM T 2 0ERH L. F
7z, AEEORIBRHIEDOMA DI DI, B OMENLETH D72, A TIIHINE
MAARBRIZ K 0 B~ A 7 7 © 7 — OBAIEE & TRIRLIER M EZ I b c T2 2 & & Lie.
R & UT, AuCudl B3R CTIIREREREL R D, ZRROT 2T H KT 3. 0%% 7~ L, AuCuAl
BEIERAT ANA AL U CTEMARERBBAMEEZHE L bt b2l oMLz, RS
BBV TRIFEE 2 3 2 72 011E, MR ZHML L, I DT TOERHORELE
BEMEHT20ERNS D, EOTD, EVER7RH OB A X DIEME(IZE H L7z, AuCuAl &




A0 - FHREIIEEE “AE L L C affi(fee)R AudAl FHE B CX 5720, 2B 5 FE & Te AuCuAl
SRS EEOBMAIMEE EH O MNCTH 2 E Lz, ZORE, HME LT fec BIAR
DoFABRIFNCTEAE LT- B4 Tt 1A% EDO BB IRIEM: 2 59728, Z OE, <~ T 91 M
REIRE RN < ARAICITERA cE RV &, AudAl PER L THLEMEESHEV ED SRV L7
EEHLMILE. £, MERRARZBMLEIESHEE LT, RINEELAEDNTHS. BN
THRE LU THMILETH D Ay, Cu, Al XV bEEE <, AuCuAl &Il NNCEET 50Hk
ERINT 52 LR, WIICRDO 7 T A2 —0 W03 ffs s ORI pinning site & 720,
LS & i) DRI IR AT 5 & W O MRRIZ D TR A LTz, 20 Z &b AR T
1% AuCuAl ZiEdh & OIEMSED T2 O1T, RIARFE MR, RAOIRIK, fidbh-HEICER L, #
WA 26 S5 2 AR CE 2B IUIRMITHE L LTB, Fe, Co ZiINL, Zh b &R
L7 A& OBMIIMEE 2872, #ERE LT, Fe BNE LT Co BMME AuCuAl &4 DRIES & ik
(IR OIGR AT L, ZHUC KD BRI —2HeV ORI ZFDEELHZ EHL
DTl TSk, BREHEHEIDOHNTE DS &2 T XVERC U T2 &
T, XHRAERNCT RO BB Z 572 DIIEN [ T2 2 2 R L.

LI b &0 ARFHICTIE, AuCudl BIIARE N ITIELTE FIRE /2B CH B %, ZhE Ik AUE
PEDT=DME<, =R OEBMR TIEEMMUITE LN Z EAB NI L. Fe X Co ZWMT 5
EAERRLIIML L, & ISR ORIRDEHEC 22 2 2 & TRIFUMEME X6 S hIEM 23 k59 5
ZEERHL, AuCuAl BEOERMT A AL L CoORRIRS 2R L.

5% FSCEE X, FO3C 2000 F° & B30 300 354 1 # 3™ o8HT 2, & L<IFHEC 800 354 1R L <7230y,
Note : Thesis Summary should be submitted in either a copy of 2000 Japanese Characters and 300 Words (English) or lcopy of 800
Words (English).

HE  WSTEE X, TRV —FURTN (T2R2) IZTA o Z— Ry MARINET O T, AR ATRERFIAO N TIERL TZE0,
Attention: Thesis Summary will be published on Tokyo Tech Research Repository Website (T2R2).




(Ft-Ae)

Doctoral Program

i X EEF

THESIS SUMMARY

BRI HREFAL (8039« it (

BRI T 2o
Department of %E‘ﬂ‘%/éh‘ ﬁ ﬁ( Acadermic D R o r o I% )
FERA s EEHE (L) - )
Student’ s Name e % Academic Advisor(main) M 75
=P = =) - B}
ffEHE @) FE h

Academic Advisor(sub)

S (FEIC 300 GEFEEE)
Thesis Summary (approx.300 English Words )

For the biomedical applications, Ni-free shape memory alloys (SMAs) exhibiting good shape memory,

mechanical properties and X-ray radiography are desired. AuCuAl SMA is a promising candidate.
However, it is still difficult to acquire both sufficient low M; for superelasticity and good ductility in the
ternary AuCuAl alloys judging from the present available data. In order to use AuCuAl as practical
medical devices, improvement of ductility without raising martensitic transformation temperature is
necessary. For the improvement of ductility, this study focused on grain size and grain boundary. Then,
the objective of this study is to clarify and to improve the mechanical properties of AuCuAl alloy through
the chemical composition control and microstructural control.
The mechanical properties of ternary polycrystalline AuCuAl alloys were systematically investigated in a
wide compositional range. In the alloy composition of the B phase region, it was found that the
composition range showing good mechanical properties is limited and that superelasticity at RT is difficult
to appear. Fracture behavior of polycrystalline AuCuAl alloy was experimentally observed. It was
found that fracture of AuCuAl alloy occurred at the grain boundary triple point due to stress concentration
and that intergranular cracks occurred. In order to clarify the intrinsic mechanical properties and shape
memory property of AuCuAl shape memory alloys, single crystal specimens were investigated by
micro-compression tests. It was found that AuCuAl alloy had large deformability in single crystals.
Mechanical properties of ternary polycrystalline AuCuAl alloys containing second phases were
investigated. It was found that the tensile ductility of the ternary alloys was much improved by the
existence of a phase at the grain boundaries. However, the martensitic transformation temperature was
high in this case. Then, since the grain size must be decreased by additional elements, the mechanical
properties of quaternary polycrystalline AuCuAl alloys were investigated. It was found that Fe or Co
addition decreases grain size and that serrated grain boundaries were formed, thereby decrease the length
per linear grain boundary. To summarize the results of this study, AuCuAl alloy is intrinsic plastically
deformable material. However, polycrystalline AuCuAl alloy is brittle due to intergranular fracture. For this
reason, practical use is difficult in the Au-Cu-Al ternary system. However, the suppression of
intergranular fracture and ductility improvement can be achieved by decreasing grain size and the
formation of serrated grain boundaries, which must lead to practical medical devices.
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