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Sputter forming and characterization of a titanium alloy microneedle

Satoshi Jinnin, Hidetake Yamamoto, Kazuyoshi Tsuchiya, Yasutomo Uetsuji and Eiji Nakamachi

1. # &

MR OEEFEHI SUS304 (Fe-18Cr-8Ni &%) TTE
TWa, LALYZEASITE NS Ni BHBRESTTENE
<, BEN - TUIFHxRELTHEIhTHWS.
BERFEBEOLDICRN - BEZ2HEBELZTOBEITI
M EOEEBEAENBREINS. £-HROSHIES
RELBHEHED =D, BENORENHOBERNAE
MKEN., TORDKREDA-N—EDFEL OWFEHEE
KBWTTA 7 OO - BRVBBAICITDRTWVS.
T TEWMEO B, EREAHE S EBRNEEICEN
BTa@EAWE, 17080/ % A1 &R
HEOBEBAIETSZETHS.

2. XA 7 OgOME

INETEHEATI S2ELTaBOM Ti VSN
7=, BRENMENEYD, FEETREROL A Ti- 6A1 -4V N
ELBAWSNTWS., 230 MkEt0H2 VEFH
LTWwakD, £hEAHICERENES. T0DV E
fOTETERBLULESNE T S€&0BERBRBMZ PO
WWREALTWS., T TEMETIE, £~ 0stl

BEEBEELE. LELRMT "HBRARRE" & “EE
BEH" TH3. TiddiKidol, RIBLIULa+ L
MEETIH, BRURESLZRLUTAERRLL.
BAMEICE-> TREIE Ti 82D THBRIBENED
B an, YOV RIIEN., BERRERINTWS
BETI62%2XK 1, 2BRBIUENAEOHEEE 2
IRT . MR 5 T E DFERI Ti-15Mo-5Zr-3A1 £721%
Ti-13Nb-13Zr 1272548, Ti-Mo A& 14t Ti LA HICIER:
LR TOMRBREICENS -0, P TIRYI 70
StOME % Ti-15Mo-5Zr-3A1 ITRE L 7=,

Table 1 Titanium alloy for medical treatment

Ti-15Mo-5Zr-3A1 (B &)
Ti-12Mo-6Zr-2Fe (B &)
Ti-13Nb-13Zr (BEY

Table 2 Characteristics of additive element

Element with low cell adaptability Fe
Element with high cell adaptability Ti, Mo, Zr
Element for increase of strength Zr
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Fig.1 RF magnetron sputter forming of Ti alloy microneedle.
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Table 3 Sputtering conditions

Input power [W] 300
Pressure (Ar . 0,=20 : 0) [Pa] 2
Substrate Sio,
Target Ti-15Mo-5Z1-3Al
Time [hour] 1, 2, 3, 4, 5
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Fig.2 Relationship between film thickness and sputtering time.
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Table 4 Comparison of compositions (Mass%)

Metallic element | Target |Without pellet| With pellet
Ti 774 89.57 78.5
Mo 15.4 5.25 14.8
Zr 4.34 2.32 3.84
Al 2.41 2.57 2.04
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Fig.3 Relationship between temperature of heat treatment,
elastic modulus and hardness.
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Fig.4 SEM images of microneedle after wet etching.

Fig.5 SEM image of Ti coated microneedle after wet etching.

Table 7 Heat treatment condition

Solution treatment 735 [TC}X20 [min.]

Aging treatment 500 [C}X 5 [hour]
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Fig.6 Bending conditions of microneedle.
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Table 8 Elastic modulus and strength of microneedle

Elastic modulus: E Strength: 0
Measured Reference value (Measured)
66.0(GPa) 80 (GPa) 634(MPa)

8. # B

A T Ti A€ (Ti-15Mo-5Zr-3AN) 2 AW~ 7 0

HOAMERFHNTERFL, UTOMRZEL.

1) TIafDANy AR TIE, % 8um/hour DERIREEREE
21§,

2) ¥—7y FMZEEMRRO Ti a&E L, SHFEMITE
Nby b2y —0'y b EREBTSIEREDTIER
DB TE .

3) BOCOBKILABRETCTIALEROY > /EB X
U S DERKEZEBE.

@) HTRBREZITY, AL T A4~ I gty
J# 66.0GPa B LR 634MPa 2157,

BE
1) RE, BEXE, ZROEX, BFF¥ &2
Ti-15Mo-5Zr-3A1 DFFitk, #F BHAER, Vol.32,
No.1, p.52-55(1999)

—320—

NI | -El ectronic Library Service



